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ABSTRACT

This paper examines the performance of a proposed truncation and acceptance

rule for the Wald Sequential Probability Ratio test for Bernoulli parameters, and

the rule's influence on errors of the first and second kind as well as the average

number of items sampled for inspection. The proposed truncation and acceptance

rule suggests that there exists a natural truncation point for every sequential

probability ratio test such that the desired error probabilities are not exceeded or

that one of the true errors is smaller then desired and the other will be exceeded by

an insignificant amount. A computer program is used to simulate the sampling

process and provide estimates of the true values of a plan's Operating

Characteristic curve, its average sample number, as well as the probability of

implementing the truncation and acceptance rule. Results suggest that truncation

and rejection of a lot at the natural truncation point will maintain a plan's

desired Operating Characteristic curve. The cases examined also suggest that any

modification to the natural truncation point truncation and acceptance rule may

cause an unacceptable deviation from the desired Operating Characteristic curve.

Finally, a linear equation was developed which provides an estimate of the upper

limit on the probability of implementing a truncation and acceptance rule, and

that in most cases, this upper limit is less than 0.15.
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I. INTRODUCTION

Quality control has been a part of every industry for as long as there has been

industry. Statistical quality control, on the other hand, is a relatively new thing

with its greatest developments occurring in just the past 80 or so years [Ref. 1].

During those 80 years, the military played a major role in forcing industry to adopt

statistical quality controls as a way of assuring that the quality of products they were

buying met their specific requirements. A number of procedures were developed

for sample inspection, most of which required inspectors to randomly draw a fixed

number of sample items from a lot and inspect each one. If from these drawn items

the number of defective or nonconforming items exceeded a specified critical value

the lot was rejected , otherwise it was accepted.

During the late 1940's , Abraham Wald indicated that there could be a fairly large

economy in the average number of items inspected , or the Average Sample

Number (ASN) , sometimes as much as 50%, through the use of sequential statistics

[Ref. 1]. However there is one shortfall of this sequential method and that is that

the number of items sampled typically has a large variance and the maximum

number of items that may need to be inspected before a decision can be made is

unbounded. Wald suggested a way of truncating the process but warned that this

could change the probabilities of the errors of the first and second kind [Ref. 6]. In

recent years there have been a number of papers written about this problem ,

suggesting decision rules and methods for truncation. One of these papers , by

Jurgen Petersen , suggests that there is a natural truncation point (NTP) for every
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Sequential Probability Ratio (SPR) test at which a decision can be such that the

desired errors will not be exceeded or that one of the true errors will be smaller then

required and the other will be exceeded by an insignificant amount [Ref. 5].

This paper shall examine and evaluate the effects of using the NTP and decision

rule on the Operating Characteristic (OC) and ASN of given SPR plans. It will also

attempt to find the probability that in any given lot of items the truncation and

acceptance rule may need to be implemented , that is , that decision to accept or

reject will not have been made prior to the truncation point.

In order to evaluate the proposed truncation and acceptance rules, a computer

program was written to simulate a SPR sampling process using these rules. This

program provides estimates of the probability of acceptance, the ASN, and the

probability that the rule will be implemented for a number of specified sampling

plans. These computed values will then be compared to Wald's theoretical values

for the same SPR plans when no truncation rule is used.

This study will proceed in the following way: Chapter II will describe the Wald

Sequential Probability Ratio Test for a Bernoulli parameter. It will include a

description of planned errors of the first and second kind, the testing procedure and

sequential-sampling chart, the development of OC curves, and the calculation of

the theoretical ASN . The third chapter will be a description of the NTP and

decision rule that will be used and a brief explanation of how the NTP was obtained.

Chapter IV will describe the simulation and the SPR plans that were evaluated and

in the final chapter, the results of the simulation will be discussed and conclusions

drawn.
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II. WALD'S SEOUENTIAL PROBABILITY RATIO TEST

The sequential method of quality control is a hypothesis test in which items are

drawn from a lot sequentially and where one of three decisions can be made at any

point during the test: (1) to accept the null hypothesis, (2) to reject the null

hypothesis , (3) to continue the test by sampling more items. If either the first or

second decision is made, the testing is terminated. If the third decision is made, the

process is continued, selecting one item at a time until either the first or second

decision is made. This testing method as well as definitions of the null hypothesis,

Bernoulli parameters , and possible errors will be described in the following

sections.

A. BERNOULLI PARAMETERS AND ERRORS OF THE FIRST AND SECOND

KIND

Like most quality control plans, Wald's SPR test requires that a number of

parameters be specified. The first of these parameters is the Acceptable Quality

Level or AQL. The AQL is the proportion of nonconforming items that may be

found in a lot and still have the lot called acceptable. This acceptable proportion is

designated as the Bernoulli parameter P1. P1 is usually specified by the consumer as

well as a value for CC such that:

Pr ( Rejecting a lot I Pa = P1) -, (Ia)

or
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Pr ( Accepting a lot I Pa = P1 ) = 1-c , (Ib)

where Pa is the actual proportion of nonconforming items in the lot. These

equations describe the Type I error associated with acceptance sampling. Stated in

terms of a hypothesis test, the null hypothesis is that the actual proportion

nonconforming is P1, and CC is the significance level for the test.

The value of OZ is often known as the "producers risk" for it is the chance that the

producer takes of having a lot consisting of satisfactory items rejected by the test.

The consumer also has a risk associated with acceptance sampling. This consumers

risk is designated as B such that the

Pr (Accepting a lot I Pa = P2 )= (2)

where P2 is greater than P1 and is a value of the lot fraction nonconforming that the

consumer is willing to take a B(100)% chance of accepting. The consumer's risk

equation describes a value of a Type II error associated with acceptance sampling.

The hypothesis test associated with acceptance sampling is

Ho: Pa = P1

Ha: Pa > P1

with , C, , P1 , and P2 specified as discussed above. The values of P2 and 13 define

a point on the test's Operating Characteristic (OC) curve. Note that the hypothesis

test is only a one-sided test for it would make little sense to test for Pa being less than

the AQL. The typical values for a and B are 0.05 and 0.10 respectively, and when
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used in Equations (0b) and (2) , define two points on the test's OC curve.

B. SEQUENTIAL PROBABILITY RATIO

In the Wald Sequential plan, items are drawn randomly from a lot one item at a

time and inspected. After the nth item is inspected with c nonconforming items

having been found, the sequential probability ratio is computed, compared against

two test values A and B, and a decision is made as follows:

SPR= Pr(reaching n , c /Pa = P2) P2 (1-P1) I-P2 (3)
Pr (reaching n , c I Pa P2) 1 P2 (1-P2) . 3

and if SPR > A then stop sampling and reject Ho,

if SPR < B then stop sampling and accept Ho, and

if B < SPR < A then continue sampling.

The constants A and B are derived so that the test will meet the requirements of

Equations (1) and (2). An upper limit for the constant A is found to be the ratio of

the probability of rejecting the null hypothesis Ho when the alternative hypothesis

Ha is true divided by the probability of rejecting Ho when Ho is true, yielding

A_:51 - B (4)

A lower limit for B is found to be the ratio of the probability that Ho is accepted

given that Ha is true divided by the probability that Ho is accepted given that Ho is
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true or written as an inequality:

B _> B (5)
1- c

Wald showed that when the inequalities in Equations (4) and (5) are replaced by

equalities, we have conservative values for A and B. [Ref. 61

C. SEQUENTIAL SAMPLING CHART

Wald then greatly simplified the SPR test by removing the requirement of

computing the SPR every time a sample is taken. He removed this requirement by

developing a chart on which an inspector needed only to plot a point, where the

abscissa is the total number of items inspected up to that time and the ordinate is the

total number of those items which were found to be nonconforming [Ref. 1]. If the

plotted point stays between the two parallel lines on the sampling chart, no decision

is made about the lot and the inspection is continued. If a point is plotted and it falls

on or above the upper parallel line the inspection is terminated and the lot rejected,

but if a point is plotted and it falls on or below the lower of the two parallel lines,

the inspection is terminated and the lot is accepted. Figure 1 shows what a typical
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sequential sampling chart may look like and how the points are plotted until a

decision can be made. In Figure I, the decision would be made is to reject the lot.

x
61 X = h2+ 3n

Reject

4

3-

Accept

.hi 10/ •, 201 30 40 50 60 70 n

Figure 1 -AN EXAMPLE OF A SEQUENTIAL SAMPLING CHART

The values of hi , h2 , and s are arbitrary labels for constants which can be derived

by setting the values for A and B equal to the right hand side of Equation (3) and

then solving for c. When the value for A is set equal to the right hand side of

Equation (3) and c is solved for, the result takes the form of c= -hl+sn. When B is

set equal to the right hand side of Equation (3) and c is solved for, the result takes the

form of c=h2+sn where [Ref. 11
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In i II
h [• 1PA ii (6)

h IP2(IP11 and (7)

1 (10-Pj)]
In I-P2)]

S- FP2 (1-PI2)1 (8)LP2 (I-P2) J

There are a number of items to note about the sequential sampling chart. The

first item to note is that there is a minimum number of samples that need to be

taken before a decision can be made. The second item worthy of being pointed out is

that not all values of n represent an opportunity for accepting or rejecting Ho.

Acceptance can occur only at those values of n where -hl+s(n-1) < X < -hl+sn,

where both X and n are non-negative integers. The values of n that meet this

condition will be called acceptance points. The final item worth noting is that since

the acceptance and rejection lines are parallel to each other, the maximum number

of items that need to be sampled before a decision can be made is unbounded. It is

this difficulty with sequential sampling that led to the truncation and acceptance

rule that will be discussed in the next chapter.
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D. THE OC CURVE FOR A SPR SAMPLING PLAN

The Operating Characteristic (OC) curve for SPR sampling plan is a curve that

shows the probability of accepting a lot of items given the actual proportion of

nonconforming items in that lot (Pa). This OC curve should reflect the desired

parameters such that

Pr (accepting Ho I Pa = P1)= 1 -cc

and

Pr (accepting Ho I Pa = P2) =13

are two points on the plan's curve. It also has been shown that a third point on the

curve is [Ref. 1]

h2
Pr (accepting Ho / Pa = s) = hi + h2

Other points on the OC curve can be obtained from the parametric equations

rPa I- F PI1

and Pr( accept Ho / Pa ) = -1, (10)

where e is an arbitrary value which ranges from negative infinity to infinity such

9



thatfore = 1,wehave Pa=P1, for e =-1 wehave Pa = P2 and fore =O,Pa =s. An

example of an Operating Characteristic curve is shown in Figure 2.

1.0

.8 I

0- .I

01

.2

13

P 1 P 2
Proportion~ Nonconf orming

Figure 2 - AN OPERATING CHARACTERISTIC CURVE

E. THE AVERAGE SAMPLE NUMBER (ASN) CURVE

As discussed earlier in this paper, the number of items that will be required to be

sampled before a decision can be made is a random variable, but Wald showed

that it is possible to compute its expected value as a function of the plan's

parameters and Pa. The equation for computing the ASN is as follows [Ref 11:

10



ASN(Pa) Pr(accept I Pa) h- (I - Pr(accept IPa)) h 2  (11)
S - Pa

Equation (11) can be simplified at specific values of Pa such that ASN(Pa = 0) = hi/s,

ASN(Pa=I) = h2/(1-s), and ASN(Pa=s) = hi h2 / s (1-s).

There are several items that should be noted about the ASN for any given SPR

plan. The first of these is that the maximum ASN for any given plan will occur

around the point where Pa = s and it is possible that this ASN will be larger than the

sample numbers for some other types of sampling plans [Ref. 1]. Second is that the

larger the difference between P1 and P2, the smaller the ASN. A final observation

is that the greater the values of cc and B, the smaller the ASN. Figure 3 shows

what a typical ASN curve might look like.

z

h,,

I.

0 Pa 1.0

Pe - Proportion Nonconforming

Figure 3 - AN ASN CURVE
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III. THE NATURAL TRUNCATION POINT AND ACCEPTANCE RULE

It has been shown that the probability that a sequential test will eventually

terminate is 1.0, but we have also seen that the maximum value for n at which this

termination will occur is unbounded [Ref. 6, p. 157-158]. It is because this

maximum value is unbounded that we may find it necessary to set a definite upper

limit, no, for the number of items to be inspected. It is at this truncation point that

the test will be terminated and a decision on whether to accept or reject Ho will be

made. Wald warns that if we truncated the sequential process at the noth trial, we

will be changing the probabilities of errors of the first and second kind by some

unknown amount, but as no becomes larger, the effect of this change will be smaller

[Ref. 6].

In his paper, Petersen suggested that for every SPR plan there exists a natural

truncation point (NTP) at which the test may be stopped and neither of the two

error probabilities will be exceeded, or that the error of the second kind will be

insignificantly greater then J9 [Ref. 5, p 22]. In the following sections we will give a

brief description of the NTP and the decision rules that will be used when it is

reached.

A. THE NATURAL TRUNCATION POINT

We have seen that not every point on the sequential sampling chart represents

an opportunity to accept the null hypothesis. The only points at which the null

hypothesis can be accepted are the values of n at which the equation (-hi + sn) is

12



equal to or has just become greater than a value of X, which is the number of

nonconforming items that have been found in the sample of size n. These special

values of sample number n are called acceptance points and are designated as

Ao, Al , A2, ... , where at each sample number Ai there is an unconditional

probability that the test will be terminated given that the null hypothesis is true

[Ref. 5].

A similar observation can be made about the opportunity to reject the null

hypothesis. There are a number of points at which the number of nonconforming

items needed to reject the null hypothesis increases by one. Analogous to above,

these special values of sample number n are called rejection points. While these

rejection points are interesting to note, we will see that they do not play a role in

identifying the natural truncation points. Figure 4 shows the location of some

acceptance and rejection points on a typical SPR chart.

x

5 Reject

--------- --------------------- sn

R',1 0 iR 30 1 060 7
: ~ ~ I Al A 2• I; I I

Figure 4 - SEQUENTIAL PROBABILITY RATION CHART

WITH ACCEPTANCE AND REJECTION POINTS HIGHLIGHTED

If there is no truncation, the sum of the acceptance probabilities for all the

values of Ai up to and including n is the probability that Ho will be accepted when

13



at most n samples are drawn. Given that n<Ai+l , the following statements can be

made about the acceptance probability when at most n samples have been drawn

[Ref. 5, p 161:

(i) Since -hi < 0, the Pr (accept Ho I n = 0 )=0.

(ii) As n increases in size, the Pr (accept Ho I n) never decreases, and only increases

at acceptance points.

(iii) For all sample numbers between Ai and Ai+j , the Pr(accept Ho I n) is a

constant and is equal to the Pr(accept Ho I n = A).

Figure 4 shows how the acceptance probability accumulates for an arbitrary

sampling plan when the null hypothesis is true, that is Pa = P1 [Ref. 51.

1.0-
1 -c0 - . . . . . . . . . . . . . .j

"" -

Cn
io .66 0 s

A ~10 1 o 1, 6

I.1

.° I

60 80 I O0 10 4

00 4 A 1 A .= no

Figure 4 - ACCUMULATED ACCEPTANCE PROBABILITY

In the above example, the acceptance point A2 is the first point where the probability

of acceptance exceeds the (1- • ) requirement. It is this point that is designated as

14



this plan's natural truncation point , no.

At no, X can an be considered as an upper bound for the probability of a Type I

error. It is also possible to compute an upper bound for the probability of an error of

the second kind as n approaches no. It has been shown that as n increases, the

upper limit for the probability of a Type II error decreases , approaching 23 from

above [Ref. 6, p 62-641.

It is also possible to show that the sum of the acceptance probabilities, when the

alternate hypothesis is true, approaches 8• as n increases. In addition, it has been

suggested that the true probability of a Type II error will be at most, insignificantly

greater than the planned error when n is equal to the natural truncation point [Ref.

51. Figure 5 shows how the acceptance probability may accumulate for an arbitrary

sampling plan when the alternate hypothesis is true, that is Pa = P2.

0.10
-= I

I II

0.05

0. n

20 40 60 80 100 120 140 ]1I0
A0  A1  A 2 = no

Figure 5 - ACCUMULATED ACCEPTANCE PROBABILITY

WHEN THE ALTERNATE HYPOTHESIS IS TRUE

If the true probability of a Type H error does not significantly exceed 13 for any sample

number n, it is then not necessary to specify a special truncation point to control it.
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B. ACCEPTANCE RULES

Once the natural truncation point is reached , a decision must be made as

whether to accept or reject the null hypothesis. We will examine three related rules

starting with the simplest and working toward slightly more complicated ones. The

simplest and most conservative rule is that if no decision has been made after the

last item has been sampled the null hypothesis should be rejected. By rejecting Ho,

we insure that the true probability of errors of the first and second kind are as close

to the desired values as possible [Ref. 6].

The second decision rule is known as the (hi-m) rule. This rule divides the

region between the upper rejection and lower acceptance lines into two parts. The

line which makes this division is the line -(hi-m)+sn where m is a positive integer

such that 0 < m < (h2 - (-hi)). Figure 6 shows how the region is divided when m=2.

Reject ' X = h2+ sn

Trnct on=

U G (T Rm=.rn = 2 X 0= -h-2)+ 3n

--rn =

•-rn = 0

mýX-hl÷ 

3n

made,~~ th nulhptei is eetdo if h lto h ubro

N nTruncation
Point.

Figure 6 - AN EXAMPLE OF DIVIDING THE SAMPLING CHART

USING THE (hi - m) ACCEPTANCE RULE.

Under this rule, if the natural truncation point is reached before a decision has been

made, the null hypothesis is rejected only if the plot of the number of

16



nonconforming items found falls on or above the - (hi-m)+sn dividing line. If the

number of nonconforming items is less than -(hi-m)+sn, then Ho is accepted.

The final rule that will be examined is an extension of the (hi-m) acceptance rule

and attempts to reduce the ASN of a plan by finding earlier truncation points..

Under this rule, one of the two desired errors is fixed and the other is allowed to

vary in an attempt to lower the value of the truncation point. Petersen describes a

sample number ni* which is strictly less than the NTP but at which we are assured

that the probability of a Type I error will not exceed cc . He also describes ni**

which is the smallest sample number for which 13 is not exceeded. These sample

numbers can be found using the following equations:

n int[log[ 1-cc-Pr(ccept@ Ai Ho)]+ AiLo(1-P1) -1og[Pr(X(Ai) =i+m)] • 1)ni = Log(l-P1)

tA Log[ 3 - Pr(accept bAi I He)] - Log[ Pr(X(Ai)=i+m) 1n int [i + Log( 1 - P I + (12)

where Pr( X(Ai) = i+m ) is the probability that the number of nonconforming items

at acceptance point Ai will be less then or equal to i+m, given that the null

hypothesis is true in Equation (11) and that the alternate hypothesis is true in

Equation(12). [Ref. 5]

While the derivation of Equations (11) and (12) is fairly complicated and will not

be discussed here, there are several items that should be noted about using the

17



extended (hi-m) acceptance rule. The first item to note is that it is possible that ni*

and ni** may not exist for every given sampling plan. Second is that if the new

truncation points do exist, once ni* or nij* is reached, decisions are made in the

same way as the non-extended (hi-m) rule, and finally while this plan fixes one

error at a desired value, the amount by which the alternate error will vary from its

desired value is unknown and possibly can be quite large.

Theoretically the above truncation rules should reduce the ASN of an given plan

by truncating a sampling process at a specific point while maintaining the desired

operating characteristic. The following section will describe the experimental

procedures and computer simulation used to test the validity of the claims made

above.

18



IV. EXPERIMENTAL PROCEDURES

In any sequential sampling procedure, there are a number of steps that must be

taken before the actual sampling and testing of items begin. First, the plan's

parameters must be specified. Second, the definition of conforming and

nonconforming must be clarified, and finally a procedure for random sampling and

testing must be determined. It is only after these three steps have been

accomplished that the actual testing may begin and decisions as whether to accept or

reject lots may be made. The following section will discuss these three steps in

detail as well as describe the computer simulation that was used to simulate the

sampling process.

A. PARAMETER SPECIFICATION

Before the beginning of any sampling process, the parameters cc, 13, P1, and P2

must be specified. These values are used in Equations (6), (7), and (8) to compute

the values of hi , h2 , and s which in turn are used to determine the acceptance and

rejection zones on the sequential sampling chart. For the work presented in this

paper, c and 13 were set at 0.05 and 0.10 respectively and remained constant

throughout the test. These values were selected because they are typical values used

in quality control. For the parameters P1 and P2, twenty six pairs of P1 and P2

values were arbitrarily selected. The values for P1 and P2 were selected to provide a

good range for testing the truncation points and stopping rules. For ease of testing,

the parameters were divided into four "Plan Sets" according to the four values of P1

that were used. Table I provides a list of the parameter pairs used as well as their
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natural truncation point and extended rule truncation points ni*, and ni**. The

truncation points for the extended rule were computed using the (hi-1) extended

rule for reasons that will be discussed later.

Table I - PARAMETER VALUES USED IN THE SIMULATION

AND THEIR TRUNCATION POINTS.

P1 P2 NTP ni* ni** P1 P2 NTP ni* ni**

0.005 0.01 4605 4346 4352 I 0-015 0.03 1523 *

- 0.02 702 530 579 .. 0.04 636 * 527

" 0.03 375 163 218 •f 0.05 371 .280
0.04 182 71 116 M 0.06 233 178 186
0.05 151 76 96 0. 0.07 179 138 140

S0.06 129 83 83 0-020 0.03 4192
0.07 74 71 71 0.04 1148 * *

0.010 0.03 714 0.05 560 471
N 0.04 350 * 281 0.06 356 273 277

*0.05 215 138 164 c 0.07 243 209 211
0.06 151 82 106 . 0.08 174 134 140

.0.07 133 84 91 0.09 134 102 106
0.08 90 36 57 0.10 107 79 88

* Does not exist under (h1- 1) rule

B. DEFINITION OF CONFORMING AND NONCONFORMING

In quality control an item may be considered nonconforming if a specific

measurement does not fall within required parameters. These parameters usually

fall into one of two types of tests, one-way or two-way tests. A test that is one-way

requires the item being inspected to meet some minimum or maximum limit. As

long as this maximum or minimum is met, the item is considered good or
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acceptable. For example, if a chain company may require a quarter-inch chain to

have a minimum breaking strength of two thousand pounds, that is what they will

test for. They may not care that the actual breaking strength is twenty-six hundred

pounds, all they care is that the chains meet the minimum requirements.

A two-way test has two parameters that must be met, a minimum and a

maximum. The most common two-way test measures to see if a specific

characteristic of an item falls between these two parameters. If the measurement

falls between the minimum and maximum, the item is considered acceptable,

otherwise it is rejected as unacceptable. An example of a two-way test may be a

potato chip company measuring to see if a twelve ounce bag of chips is actually

being filled with 12 oz. of chips. If a bag has too few ounces of chips in it the law

may not allow them to call it a 12 07. bag. If a bag has much more then 12 oz. in it,

the company may be losing money. Not wanting to break the law or lose money,

the company specifies a minimum and maximum weight for the number of ounces

of chips that a bag should have. The company then tests bags of chips one at a time.

If enough bags of chips meet the specified requirements, the machine that fill the

bags is working properly. On the other hand if enough bags of chips do not meet the

requirements, the company may decide that the filling machine requires

adjustments or retoairs.

While the above two tests are not the only type of examinations used in quality

control, they are probably the most common. For the purpose of this paper, the two-

way test will be used in the examination of the proposed truncation rules. In a

computer simulation, a lot of 5000 numbers will be created from a normal
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distribution. Each number represents some attribute of the item being tested. From

this lot of numbers, one item at a time will be drawn, without replacement, and

compared to a set of parameters such that the probability of the items falling outside

these parameters is a fixed and known. If the item falls within the specific

parameters it is classified as acceptable or conforming, otherwise it is classified as a

nonconforming item. Inspection continues one item at a time until a decision can

be made. Details of the simulation will be discussed in the following section.

C. COMPUTER SIMULATION

A computer program was written to simulate the Wald SPR sampling process

and compute the ASN and its standard deviation, the Operating Characteristic, and

number of times the stopping rule was utilized for each SPR plan. The computer

simulation was written in VS FORTRAN 77 and utilized the AMDAHL 5990-500

Dual-Processor mainframe computer system at the Naval Postgraduate School

(NPS) Computer Center during the period of April to September 1992. The

simulation also utilized the NPS Random Number Package with double precision

written by P.A. Lewis and L. Uribe.

The input variables for the simulation consisted of five parameters denoted by

P1 , P2, Pa , NTP , and Za. With the exception of Za, all the parameters are the same

as the ones discussed earlier in this paper. The parameter Za is the measurement

parameter used in the two-way test discussed above such that the probability that an

items measurement falls outside -Za and Za is Pa.

As discussed before, twenty-six pairs of parameters P1 and P2 were used in the
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simulation and were divided into four "Plan Sets" according to the four different

values of P1 that were used. Each pair of parameters P1 and P2 within a Plan Set is

called a plan since each different pair of P1 and P2 will have a different OC curve.

For each plan, six to eighteen OC points, designated by Pa, were used to develop

each Plan's OC and ASN curves. Table II gives an example of two plans and the

values for Pa that were used in the simulation.

Table II - EXAMPLE OF THE PARAMETERS FROM PLAN SET 1

PLANS C AND D

Plan C Plan D

P1 P2 Pa PI P2 Pa
0.005 0.03 0.005 0.005 0.04 0.005

0.007 0.007
0.010 0.010
0.013 0.013
0.016 0.016
0.019 0.019
0.022 0.022
0.025 0.025
0.028 0.028
0.030 0.031

0.034
0.037
0.040

A lot of 5000 random numbers was created from a normal distribution with a

mean of zero and variance of one for each value of Pa. Each number represented an

arbitrary measurement of some attrib'ute of the items being tested. From one lot at a

time, items were randomly selected one item at a time without replacement and

tested against the parameter Za. This selection process continued until a decision as
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whether to accept or reject the lot could be made. The process was then repeated

5000 times so that the final estimate of each OC point was the result of 5000 lots of

5000 items going through the SPR process.

One of the sets of rules that should be kept in mind when conducting any

random sampling process is that the method by which items are selected should

ensure that each member of a lot has an equal chance of being selected. It should

also avoid using any method of selection that associates the selection of the item

with the classification of the item being selected. Since the items in the lots came

from a normal distribution a sampling order was created for each lot from a

uniform[0,50001 distribution. By selecting items according to a sampling order from

a different distribution, we were assured that the sampling process was as close to

random as possible.

24



V. RESULTS AND CONCLUSIONS

When a Wald SPR sampling process is truncated its operating characteristics

will vary with the location of the truncation point and the type of acceptance rule

used. As the location of the truncation point becomes larger, the true values of the

OC curve will approach the values of the OC curve of the nontruncated sampling

plan. For this paper, the values obtained from the simulation for the OC and ASN

curves will be known as the true values for a plan. These values will be compared

to the values of the nontruncated SPR sampling process obtained from Equations

(10) and (11). The values for the OC curve and ASN obtained from Equations (10)

and (11) will be known as a plan's theoretical values.

A. NATURAL TRUNCATION POINT

As discussed earlier in this paper, the first truncation and acceptance rule

examined was an automatic rejection of a lot if the sampling process reaches the

NTP. The normal approximation for the two-sided test for the Difference of Two

Proportions (DTP), at a 0.05 level of significance, was used to compare the

theoretical and true values of the operating characteristic at each value of Pa such

that:

Ho: P(accept I Pa)true = P(accept I Pa)theo.

Ha: P(accept I Pa)true * P(accept I Pa)theo.

According to test statistics, there appears to be no difference between the theoretical
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and true values for any of the plans tested. In other words, for plans with parameter

values in the range of those studied here, the NTP stopping rule provides a poin-±t at

which the SPR sampling process can be truncated while maintaining the errors of

the first and second kind at their desired values. The results of the above testing

can be found in Tables III and IV of Appendix B under the heading m=0.

The true ASN and theoretical ASN at each value of Pa were also compared but

this time a one-sided Paired Difference T test (PDT), at a 0.05 level of significance,

was used. The associated hypothesis test was

Ho: ASNtrue = ASNtheo.

Ha: ASNtrue < ASNtheo.

which when rewritten as a PDT is

Ho: (ASNtrue - ASNtheo.) = 0

Ha: (ASNtrue - ASNtheo. ) < 0.

The paired difference statistic has a student's t distribution with n-1 degrees of

freedom. In the above testing, n=5000 and the therefore the t statistic is essentially

normal. Results of the tests using the normal distribution can be found in Tables

VI, IX, XII, and XV of Appendix B and showed that in almost all of the plans, the

true ASN did not show any statistical savings over the theoretical values.

There are two items worthy of noting when discussing the two comparison tests

used above. The first item is that the use of a two-sided test is not entirely

appropriate for the DTP test because at different areas of the OC curve the alternate
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hypothesis, P(accept I Pa)true # P(accept I Pa)theo., may be desirable. For example,

it may be desirable for the P(accept I Pa is near Pl)true > P(accept I Pa is near Pl)theo.

or P(accept I Pa is near P 2 )true < P(accept I Pa is near P2 )theo. because then the

probability of either type of error would be less than required and therefore better.

The second item worthy of noting is that while the differences between the true and

theoretical values of a number may be statistically significant, the numerical

differences may often be fairly small. When the sample size being used in the test is

large, in this case 5000, a small difference between numbers may often lead to

rejection of the null hypothesis. It is therefore important to look at the actual

numerical differences as well as the Z values obtained from the test statistics. These

items will also hold true in the following sections.

B. THE (hi - m) ACCEPTANCE RULE

The second truncation and acceptance rule examined was the (hi - m) acceptance

rule. As discussed before, if no decision has been made prior to reaching the NTP

the lot is accepted if the number of nonconforming items found up to that point is

less then -(hi - m) + sn , where n is the NTP. If the number of nonconforming

items found up to that point is equal to or greater then -(hi - m)+sn the lot is

rejected. For this set of rules, the simulation was run using the same lots and

sampling order used to test the first rule but was with m=l , m=2, m=3, and then

m=4. Using the same lots and sampling order allowed direct comparison between

runs with different values of m.
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The results from this set of tests can also be found in Tables XVII through XX of

Appendix B and show that as m increases in value, the probability of a Type I error

decreases at a decreasing rate. That is for every increase in m, the decrease in the

probability of a Type I error becomes smaller and smaller and approaches zero as m

approaches (h2 - (-hi)). On the other hand, as m increases in value, the probability

of a Type II error increases. Like the decreases in the probability of a Type I error,

the increases in the probability of a Type II error becomes smaller as m increases but

do not approach zero as quickly as alpha. In other words, every increase in the

probability of a Type II error is not necessarily accompanied by an equal decrease in

the probability of a Type I error.

For all values of m>0 the Pr(accept Ho I Pa =P2 ) was greater than f?. The

differences between the true values of the probability of a Type II error and their

desired values are statistically significant in all the plans tested but as discussed

above, the actual numerical differences are not always that great. It is therefore

necessary to make a decision as to how much you may be willing to let the

probability of a Type II error vary from its desired value of f9 in order to obtain some

improvement in the probability of a Type I error. Since all the true values along a

given the OC curve varied similarly when m is changed, the 95% confidence

interval (CI) for the probability of a Type II error and a number of other OC points

was computed for the different values of m. The computed CI for the probability of

a Type II error at m=1 was (0.106, 0.118) with a maximum value of 0.128. The CI for

the probability of a Type II error at m=2 was (0.12, 0.137) with a maximum value of

0.148. Since the true values for t3 and the other OC points using m=1 are generally
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very close to the theoretical values, the (hi - 1) truncation and acceptance rule is

recognized as a reasonable truncation and acceptance rule for a Wald SPR sampling

process. Unlike the m=1 rule , the deviations of the theoretical OC values from the

true OC values for the rules using mŽ 2 are considered too great and therefore the

(hi - m) truncation and acceptance rule for mŽ 2 is rejected as reasonable

truncation and acceptance rule. Results of testing can be found in Tables V through

XVI of Appendix B.

C. THE EXTENDED (hi - m) ACCEPTANCE RULE

As discussed earlier , the extended (hi - m) acceptance rule attempts to reduce the

ASN of a plan by finding truncation points which are strictly less then the NTP. To

do this, only one of the true errors will be guaranteed to equal the desired value.

The point ni* holds alpha constant, for it is smallest sample number at which the

probability of a Type I error is equal to alpha. The point ni* holds beta constant for

it is the smallest sample number at which the probability of a Type II error is equal

to beta. Since only the (hi - 1) acceptance rule is being recognized as an acceptable

truncation and acceptance rule, the values for ni* and ni** were computed only for

the extended (hi - 1) acceptance rule.

The performance of the extended (hi - 1) acceptance rule in most test cases was

poor. While it did a good job holding one error close to the required value , the
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other operating characteristics quickly deviated from their theoretical values so that

by the time the alternate error was reached, its true value was usually more than

twice its desired value. In addition, for most cases the extended acceptance rule

provided only a small savings in ASN , and for a small number of points, the ASN

for the nonextended acceptance rule was actually smaller. Results of the testing can

be found in Tables XVII through XX of Appendix B.

Overall, the performance of the extended (hi - 1) acceptance rule was poor and

the rule is not recommended as a truncation and acceptance rule with one possible

exception. If the difference between P1 and P2 is large and it is known that Pa is

very close to P1, then using the extended acceptance rule may provide some savings

in ASN. In all other cases, the nonextended m=O or m=1 rule is recommended.

D. PROBABILITY OF IMPLEMENTING (hi - 1) ACCEPTANCE RULE

The probability that a truncation and acceptance rule will need to be implimented

depends greatly on the true value of the actual proportion of noncomforming items

in the lot, Pa , which is itself a unknown. Even though the actual probability of

implimenting a truncation and acceptance rule is unknown, it is possible to get a

rough upper limit for it by using some known parameters such as P1 , P2, and s.

We have seen that as the difference between P1 and P2 increases, the ASN of a

plan decreases and that the maximum value for the ASN of a plan occurs when Pa

is approximately equal to s. It is when Pa is approximately equal to s that we have

the greatest probability of reaching a truncation point and therefore a need to

impliment a truncation and acceptance rule. Using this knowlege and the computed
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probabilities of implimenting a truncation rule found from the simulation , a

number of models were fitted to the values P1 , P2, and s using the SAS stepwise

logistic regression [Ref. 7] resulting in the following fitted model

PaExp[-2.3415+0.29411 3Ln(P2- P 1 )-0.1 58121 Ln(s)]
Pr(reaching NTP) - 1+ Exp[-2.3415+0.294113Ln(P2-P1)-O.158121Ln(s)]

The Chi-square test for goodness-of-fit for the Equation (13) resulted in p-value,

0.0001 and testing of the equation against the actual results from the simulation

proved it to be quite accurate over the simulated range. Results of this testing can be

seen in Table XXI of Appendix E. Further testing showed that it provided reasonable

predictions for parameter -- t outside of the simulation range. A 95% confidence

limit for the maximuw, rrobability was also computed and found to be

approximately [0.101 ,0.1381.

One point to remember is that this equation only provides a rough upper limit

for the probability of implimenting a truncation rule and that if Pa is closer to P1 or

P2, the actual probability will most likely be quite a bit smaller. graphs of the actual

probabilities for each plan can be found in Appendix E, Figures 46 through 51.

E. AREAS FOR FURTHER STUDY

This paper studied the curtailed Wald SPR sampling plan using only one set of

values for alpha and beta. A further area of studied might be on how changing the

values of alpha and beta impacts on these test results. It is hoped that the work

provided in this paper will be beneficial to those interested in sequential sampling

and quality control.
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APPENDIX A

Computer Program Wald2

PROGRAM WALD2
C
C THE FOLLOWING PROGRAM SIMULATES THE USE OF A WALD
C SEQUENTIAL SAMPLING PLAN AND EVALUATES THE MEAN AND
C VARIANCE OF THE AVERAGE NUMBER OF ITEMS SAMPLED FOR A GIVEN
C PROBABILITY OF A NONCONFORMING ITEM.
C ie. Pr(item is nonconforming) = Pa
C
C THE PROGRAM CREATES LOTS OF 5000 ITEMS FROM WHICH ONE ITEM AT
C A TIME WILL BE RANDOMLY SAMPLED WITHOUT REPLACEMENT AND
C COMPARED TO A SPECIFIED ITEM REQUIREMENT. THE NUMBER OF
C NONCONFORMING ITEMS WILL BE COUNTED UNTIL A DECISION TO
C ACCEPT OR REJECT THE LOT CAN BE MADE. THE PROCESS WILL BE
C REPEATED FOR DIFFERENT STOPPING RULES AS DISCUSSED IN THE
C THESIS PAPER.
C

INCLUDE 'SEQDAT DEF'
INCLUDE 'LOTSEED DEF'
INCLUDE 'COUNTER DEF'
INCLUDE 'STATS DEF'

C
INTEGER I
SEED1(1) = #######
SEED2(1) = #######

C
C STARTING SEED VALUES CAN BE CHANGED AT ANY TIME AND WILL
C CHANGE AUTOMATICALLY EVERY TIME A NEW LOT IS CREATED
C

C
DO 10 1=1,5

C
C THE FOLLOWING SUBROUTINE INITIALIZES VARIABLE THAT WILL BE
C USED IN THE SIMULATION
C

CALL INITOC1
C
C THE FOLLOWING SUBROUTINE CREATES THE SPECIFICS OF EACH PLAN
C

CALL SPECS
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C
C THE FOLLOWING SECTION STARTS THE SIMULATION FOR PLAN SET 1
C

DO 20 N = 1,82
DO 30 R = 1,1000

C
C THE FOLLOWING FORMS THE LOTS AND SAMPLING SCHEDULE
C

CALL FORMLOT
C
C THE FOLLOWING SUBPROGRAM INSPECTS EACH LOT
C

CALL OCINSP
C
30 CONTINUE
20 CONTINUE
C
C THE FOLLOWING SUBPROGRAMS COMPUTE THE DESIRED STATISTICS
C AND DISPLAYS THEM
C

CALL STATCOMP
CALL DISPLAY1

10 CONTINUE
C

C
C//////////////STARTPLANSET`2///////////////

C
DO 40 I=1,r

C
C THE FOLLOWING SUBROUTINE INITIALIZES VARIABLE THAT WILL BE
C USED IN THE SIMULATION
C

CALL INJTOC2
C
C THE FOLLOWING SUBROUTINE CREATES THE SPECIFICS OF EACH PLAN
C

CALL SPECS
C
C THE FOLLOWING SECTION STARTS THE SIMULATION FOR PLAN SET 1
C

DO 50 N = 1,82
DO 60 R = 1, 1000

C
C THE FOLLOWING FORMS THE LOTS AND SAMPLING SCHEDULE
C
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CALL FORMLOT
C
C THE FOLLOWING SUBPROGRAM INSPECTS EACH LOT
C

CALL OCINSP
C
30 CONTINUE
20 CONTINUE
C
C THE FOLLOWING SUBPROGRAMS COMPUTE THE DESIRED STATISTICS
C AND DISPLAYS THEM
C

CALL STATCOMP
CALL DISPLAY2

10 CONTINUE
C

C

*** SAME AS ABOVE FOR PLAN SETS 3 AND 4 ********

SUBROUTINE INITOC1
C

INCLUDE 'SEQDAT2 DEF'
INCLUDE 'STATS2 DEF'
INCLUDE' LOlTS DEF'

C
INTEGER I, J

C
DO 10I=1,82

P1 = 0.0
P2 = 0.0
Pa = 0.0
Za(I) = 0.0
NTP(1) = 0
DO 20 J1 , 1000

NINSP( I, J) = 0
RULE( I, J) = .FALSE.
REJECT2( IJ) = .FALSE.

20 CONTINUE
10 CONTINUE

OPEN( 13, FILE = '/OCPLAN1 DATA')
WRITE(*, * ) ... "

WRITE(*, *) " P1 P2 Pa NTP
DO 30 1 = 1,82
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READ( 13, *) PI(I), P2(I), Pa(I), NTP(I)
WRITE( 15, *) PI(I), P2(I), Pa(I), NTP(I)

15 FORMAT(IX, F5.3, 2X, F4.2, 2X, F5.3, 2X, 14)
30 CONTINUE

CLOSE(13)
RETURN
END

SUBROUTINE INITOC2
C

INCLUDE 'SEQDAT2 DEF'
INCLUDE 'STATS2 DEF'
INCLUDE' LOTTS DEF'

C
INTEGER I, J

C
DO 101=1,82

P1 = 0.0
P2 = 0.0
Pa = 0.0
Za(I) = 0.0
NTP(I) = 0
DO 20 J = 1,1000

NINSP( I, J) = 0
RULE( IJ) = .FALSE.
REJECT2( I, J) = .FALSE.

20 CONTINUE
10 CONTINUE

OPEN( 13, FILE = '/OCPLAN2 DATA')
WRITE(*, * ) "...

WRITE(*,*) " P1 P2 Pa NTP
DO 301 = 1,82

READ( 13, *) P1(I), P2(I), Pa(I), NTP(I)
WRITE( 15, *) P1(I), P2(I), Pa(I), NTP(I)

15 FORMAT(IX, F5.3, 2X, F4.2, 2X, F5.3, 2X, I4)
30 CONTINUE

CLOSE(13)
RETURN
END

•****** SAME FOR PLAN SETS 3 AND 4 *

SUBROUTINE SPECS
C

INCLUDE 'SEQDAT2 DEF'
INCLUDE 'PLAN2 DEF'
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C
C THE SUBROUTINE COMPUTE hl, h2, and s FOR EACH PLAN
C

INTEGER I
REAL DENOM

C
DO I = 1,82

DENOM = LOG( ( P2(I)*(1.0-PI(I)) (PI(I)*(1.0-P.,)) ) )
Hl(I) = 2.25129 / DENOM
H2(I) = 2.89037 / DENOM
S(I) = LOG9 (1.0 - P1(I)) / (1.0 - P2(I))) / DENOM

10 CONTINUE
RETURN

END

SUBROUTINE FORMLOT
C
C THIS SUBPROGRAM USES THE NAVAL POSTGRADUATE SCHOOLS
C RANDOM NUMBER GENERATOR TO CREATE A LOT OF 5000 ITEMS FROM
C A NORMAL DIST. AND THE RANDOM ORDER IN WHICH THE WILL BE
C SAMPLED
C

INCLUDE 'LOTTS DEF'
INCLUDE 'LOTSEED DEF'
INCLUDE 'COUNTER DEF'

C
INTEGER I

C
CALL SNOR(SEED1(1) , LOT, 5000, 2, 0)
CALL SLINT( SEED2(1) , RANHLD , 5000,2)

C
DO 10 1 = 1,5000

SAMPNUM(I) = NINT(RANHLD(I) * 0.00000232)
10 CONTINUE

RETURN
END

SUBROUTINE OCINSP
C
C THIS SUBROUTINE INSPECTS THE ITEMS IN THE LOTS AND COLLECTS THE
C DATA THAT WILL BE USED TO DETERMINE THE OC CURVE AND ASN.
C

INCLUDE 'SEQDAT2 DEF'
INCLUDE 'STATS2 DEF'
INCLUDE 'COUNTER DEF'
INCLUDE 'LOTTS DEF'
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INCLUDE 'PLAN2 DEF'
C

INTEGER SUMX, C, M
REAL UPX, LOWX, ITEM
LOGICAL STPINSP

C
ITEM = 0.0
SUMX = 0
C=0
M=l

C NOTE THAT THIS IS THE M IN THE H1-M RULE, M=0 MEANS REJECT AT
C NTP

STPINSP = .FALSE.
C
99 IF( .NOT.STPINSP) THEN

C-C+1
ITEM = ABS( LOT ( SAMPNUM (C))
IF (ITEM .GT. Za (N)) THEN

SUMX = SUMX + 1
ENDIF
UPX = H2(N) + C * S(N)
LOWX = C * S(N) - HI(N)

C
IF( C .GE. NTP(N) ) THEN

RULE(N, R) =.TRUE.
STPINSP = .TRUE.
NINSP(N, R) = C
IF (SUMX.GT. LOWX + M) THEM

REJECT2(N, R) = .TRUE
ENDIF

ELSEIF( SUMX. GE. UPX) THEN
REJECT2(N, R) = .TRUE.
STPINSP = .TRUE.
NINSP(N, R) = C

ELSEIF( SUMX. LE. LOWX) THEN
STPINSP = .TRUE.
NINSP(N, R) = C

ENDIF
GOTO 99

ENDIF
RETURN
END

C-- -
SUBROUTINE STATCOMP

C
C THIS SUBROUTINE COMPUTES THE DESIRED STATISTICS SUCH AS ASN
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C
INCLUDE 'SEQDAT2 DEF
INCLUDE 'STATS2 DEF'
INCLUDE 'PLAN2 DEF'

C
INTEGER I, J, SUMINSP(82)
REAL EXSQ(82)

C
DO10I=1,82

SUNINSP (I) = 0
EXSQ(I) = 0.0
NREJ2(I) = 0
NSTP2(I) = 0
CI2(I) = 0.0
DO 20 J = 1,1000

SUMINSP(I) = SUMINSP(I) + NINSP( I, J)
IF(RULE( I, J)) THEN

NSTP2(I) = NSTP2(I) + 1
ENDIF

20 CONTINUE
AVEN2(I) = SUMINSP(I) / 1000.0

DO 25 J = 1, 1000
EXSQ(I) = EXSQ(I) + ((NINSP(I, J) - AVEN2(I) ) **2)

25 CONTINUE
SAVEN2(I) = SQRT( EXSQ(l) / 1000.0)
CI2 = (SAVEN2(I) / 100.0) * 1.95996
UPCI2(I) = AVEN2(I) + CI2(I)
LOWCI2(I) = AVEN2(I) - CI2(I)

10 CONTINUE
C

RETURN
END

SUBROUTINE DISPLAY1
C
C THIS SUBROUTINE DISPLAYS THE STATISTICS AND WRITES THEM INTO
C AFILE
C

INCLUDE 'STATS2 DEF'
INCLUDE 'SEQDAT2 DEF'

C
INTEGER I

C
IF( I .EQ. 1) THEN

OPEN(31, FILE= '/OCOUT1A DATA')
IF( I .EQ. 2) THEN
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OPEN(32, FILE= '/OCOUTIB DATA'
IF( I.EQ. 3) THEN

OPEN(33, FILE= '/OCOUTIC DATA')
IF( I.EQ. 4) THEEN

OPEN(34, FILE= '/OCOUTID DATA')
ELSE

OPEN(35, FILE = '/OCOUT1E DATA')
ENDIF

C
DO 10 1 =1,82

WRITE( *,)....

WRITE( *, ii'SEQUENTIAL PLAN
WRT(P1 P2 Pa NTP

11 FORMAT (4X, F5.3,4X, F5.3,5X, F5.3,7X ,14)

WFJTE( *,15) SAVEN2(I)

15 FORMAT( IX, 'STD DEV OF NUM LNSP ', 2X, F10.3)
WRITE(*, 17) LOWCI2(I), UPCI2(I)

17 FORMAT(IX, '95% CI ON MEAN (', 1X, F10.3, lX, ',' iX, F10.3, 1X,')')
WR[TE(*.19) NREJ2(I)

19 FORMAT( X, 'NUMBER OF LOTS REJECTED -, 2X , P8.1)
WRITE(*,20) NSTP2(I)

20 FORMAT(IXJ '# OF TIMES STOPPING RULE WASUSD, 2X, P8.1)
C

IF (I .EQ. 1) THEN
WRITE(31 ,21) P1(I) , P2(1) , Pa(I) AVEN2(I) , SAVEN2(I), NREJ2(I),

&NSTP2(l)
21 FORMAT(IX, 3(F5.3, 1X), 3(F10.3, 1X), P8.1)

IF (I .EQ. 1) THEN
WRITE(31 , 22 ) Pl (I) , P2(I) , Pa(I) AVEN2(I) , SAVEN2(I), NREJ2(I) ,

&NSTP2(I)
22 FORMAT(IX , 3(F5.3, 1X) , 3(FIO.3, 1X) , P8.1)

IF (I .EQ. I1) THEN
WRITE(31 , 23 ) P1(I1) , P2(I) , Pa(I) AVEN2(I) , SAVEN2(I), NREJ2(I),

&NSTP2(l)
23 FORMAT(lX , 3(F5.3, 1X), 3(F1O.3, 1X), P8.1)

IF (I .EQ. 1 ) THEN
WRITE(31 , 24) P1 (I),/ P2(I), Pa(I) AVEN2(I) , SAVEN2(I), NREJ2(I) ,

&NSTP2(l)
24 FORMAT(1X , 3(F5.3, 1X) , 3(F1 0.3, 1X) , P8.1)

ELSE
WRITE(31 , 25) P1(I1) , P2(1) , Pa(I) AVEN2(I) , SAVEN2(I), NREJ2(I),

&NSTP2(I)
25 FORMAT(1X, 3(F5.3,I1X), 3(F10.3,I1X), P8.1)
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ENDIF
C
10 CONTINUE

CLOSE(31)
CLOSE(32)
CLOSE(33)
CLOSE(34)
CLOSE(35)
RETURN
END

C------
SAME TYPE OF SUBROUTINE FOR DISPLAYING PLAN SETS 2, 3, AND 4

JUST NEED TO CHANGE THE OUTPUT FILES
C---
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APPENDIX B

Table Ill - OC CURVE DATA FOR PLAN SET I

(hi-rn) ACCEPTANCE RULE FOR m-1 0, 1, 2)

-- ~r - ._ - pp _

-LM - A--SM. -aLU- -. A -- r-U

-m~L a -2~ a-"'L .1.00 0.?Sd -An. a-1

- - JAL . . LM- JL -UI aIAI a" A-NIB -- JUL-
IU U.~.LEAh Is 27U lAM m. 1t L*- A -

- - 1 JAI a- 2 --. 0.MI 014 a.p-p 7
- - JAIL - A~L4. -'11L JftG_ a-266 p~ -n
- A-61 -L1U. A-ISS _JALf 4- -17' a- -102 av -

@-E .0 GAL soL 0Lk .851 AJ ~ ~ Al 0.1 -AM -- IL MI- A4AZ -
- - JLL ls I-. &-t -ALC- -JLM -LUL- -- L_

- JAIL. -. 6-742 -- Lfl A- 41-712 1.44 - J LMt -- J aL _
- - A12 1JA22. 0.60 4.2 m9 LM* Ba LM1 A

- CaIlf __"A a.422 __.30J _mK, __-SlL £4 LM1,2 _ S -

- -l JfiL. LM .22 aJao 57 . 41_
a-12 -2 M- 0172 __LU G-asn f ~ n L

- AI jf.17 ajlOs -LfL - act, a Lla Ip -

- AIL. 4,2. a122 .. I DAt_ -WL_ IA-14 1 m -~ h - JL -
- J 2A a.16 6,11. __JAIL _1.01 __-IL _-_&pUL -_ a-la'JL __ -

- - JLtL- 0.7 2,70o -J -LM U AU AJ
- AIL.I ap-124 1- ~- -AM' -- M.10EZ -AI

- - GA J I .a. BJUs .- 1-12-i a-np ?tJAIL.A Cuepa -p ~ ~ A
- - JAL -43'- MAIN &." .10 ~ -a -Lfl-

- L L,622~ LU m A-&fllL OAPs amia 0,21 -J -
-. 2 -121 6,21. -ARE,-l' 4-d- &-me 0-'-414

- JiL IR C F -7 JAAmef .aaa a-do flJA E
- - AIL-. IJ*L. M.no -AL -A, a-26e A1 A.na m
-a82 - AL UL ,5 40 Mp-~n_
- - .A27 22L P.111-fim 4A-1~P~49 0,1a4ap 0
-6*4 -,8 &M.L*. ata L1 -a L h.142 -

LUIa AAA A." .kT LM .- 081L_ UU JL ~ L I
- 0 I.8"618 12-57 1A see ~A-82 1 * 1A

"-1 -1I IAL IU LAIS JLI I~ MUL IW -AZ 1 114 1-s
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Table III - CC CURVE DATA FOR PLAN SET I

(hi-rn) ACCEPTANCE RULE FOR mu(O 01, 2)

- - 0.17 _--U46 Bam ~ i 0,2 AD-701 4-5 -- &AM~ -
- .6on aj L1 .As -~a A-16 &-&44 &AT ~ 'E -JLUM-
- - -s p-pAp7 - p.Lp4 -ALU- _-~ - -a74 -- A -
-- i - J,2-LU - 6,-24 lAm- 466l 'AS-lp~
- -~UL LL. -n &.no-- -~f- a-a IU-

- il- LJIZ .-- AJAL- L-f1 S.& a~m ±Lap Ag -

- J I." 142L MASS4 SAP2 --&JAL U- _

-." -, JAIL. -j~.L fisto ~ A." a -&la - -~a

- A.M . 6,-72 1 W 2,012 IL021 jJJL- - 1 J

- - M-817 S-719 ---l ILU- -- LZL "?am -JIR AiAG

- - G62 JAL -d2p 2,A aLS&I A aAp

- - -9 M.127 _ 6,124 _-m -JAL_ _ W, 615 -12 A- -A PM -i
- - 057 6,118 -~ i a-1pp &.$ 6,127 Ipd -L 0-UL - --

- JaL - ,0 *JU a--laS -- LL j - JU- ]Los ~ ~ -~ -- 1L L-
- - JAI 0.0 SAO. L1 - I-"&L 22 A-.mp 4.IP m 0-m2jjt

- -JAL - JLKL - A-277 4--UM -mL S-Puj LV - 4JUm -LU--
- AI . "4 _ JU __AI_ __A- _ -_1 S.72 -JM

- JI.221~ a -A A-7ld au

- I - JA L.- 2-115 -- &AL O."s -Aa-a81

- JALIL - -1i. SI6 P-JAP- 6.1 a-ppm p--AJpLaaU
- JIL. AL 0-162 i-M mK- JJE1 '-PP- 0JLAL -- &L
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Table IV - OC CURVE DATA FOR PLAN SET 11

(hi-rn) ACCEPTANCE RULE FOR rn-f0, 1, 2)

- -I- --AA-

V2 ft Af -AMMU hs i Mt i h *U

JJL JU JA2 - RE_ _ -

- - ~1' - L.F r-~ 1-2s p L-ap- -

-~ ~ a -a-Tag L 1 A1 -S'~ J - ~5
- - J~a-im.~IL-LI 1IS ~ L 1 d -~

- -AJ~~~. ~LML ~~4 A m ?Ej 1U*J
- - -_ _ ~I~ dM ~ LfAT

- - JA -- &-" -- ~j--LL--1- jLMZL JL ~-MMLM~
- -JAIL. - JJU -LU - -- M- A-474 L

JALmn JU--AM- -- MAL- LM1-L *A3ZA- 1JAL- m-ML Lfli
- - JAI "- L 7M __LZL mAL 3-JfLU ILM - LMU -- M-
- - 2 _AI 41-ML JAIAZL -E' -4 d-LJi - ~-S'' -AM-
-M-22AI - -SAX _,2 LL- - -AO - 6 1 -6 -
- - 4 - &.160 -JLL -~ 3J L _- -- IL -p&2

Us 6,01 - kJI -- JU411 -1.91 &-9 0-00 LUL k

- -I- &-"a - --9 -a-91 LM
- ~ i -,2 G AI . P 7 I-E .mai p~ -p I-

L1- - A -742 0 J741 '1 --B- AtJIL- -LIJU -A MLM
-~IL2 -2 sill. 1. 1--82 ~7a

P~~~misAL 1-7 LM &E2 L A -ppaR
- AA--AJJiL - -em~k A-To -- MIL p-T - - LM- 11.

- J i.02 ~na- P-N 0 -8.21 -- LM 4LS74 A-la
- ~ -2 - JAL - -4 - P.M222 *U1JA 2-&m p-siA

-- a - 2.J 125 A-'21 -- ~i -Jgt,- -. JAL- -AJL - 0,162 -- JAJL
- JH -lo- AM -- i -Ain- -- AA - ~--LdA d-OM
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Table IV - CC CURVE DATA FOR PLAN SET I

(hi-rn) ACCEPTANCE RULE FOR m-a(O 01, 2)
(CONTIlNUED)____________

8.- -A _A A- &ip .Bit -- LU - A~M 116

- ~ZL ~ e-1 sfl _ 1 - -2 -& -

-~~~~M -- WA -1-24LS ~ ~ jJ -LM ~

- - ~ML. -- AJL. -LMI L1-& L AL- LL L

-LM- 0.1" -LRi .-- -AiS a-S - LULi -- AiB

-An -- JL- -- ai- -- ML -- K -& - -- AM-

- - -ASIA- uL ~Jfl- -n ~ -2 -

-286 -- 7 -M -.LMA L alp AA--.
- - ML . O~a~ LM p-lp ~A~4

- -~ . ~ &.Gas~ -i-i6 &an -To a

-a-pLip- aLa2 m- Lfi Li -n -

- - ± - LM1.2 0-72 -81- ~- A-11a -AJM-a - - -

-All-L LM .ALI 1.2 6,1M -Ja6p-1- -ia-

- -m. ~ . ~2 -1-82 -aa a.i -AAL aJUatp i-taL
-OK -A1L AM§L22 -*Mi. a-pap -- LM- a- 1ASM

- - ML.LZZ. Ll - ak,27a a-SiA a.- a L

- - J ~. . LAfl - LUZ A-BftL -Ar6 --JZ

- - L*4m &1-8- 0-1 AAAJM I -PRM
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Table V - DATA OUTPUT PLAN SET I

(hi-I) ACCEPTANCE RULE

Gwf*s doe - _ _ 1. -- ju
im JL M I L 4l ISL- 156.7 sLIa -.1 92-A -AWN&
-. - 1M -oe -- B2ý 02-SIB Supi 2-5 M

- -s 'IBAJ tIS12. 117. A2.2 __JBIB dL0.m
-_-_JAI-L-B 1566.2 1126.4 -- JL -I. 0.271 4

-" A-0 1.60 - .- IBA __JUL&_ 4164.2 AB.2 Bme a.up B ad

- JNL - - &&I . MLL- 4EZLL. G-262t 01d

- ~ ~ ~ mi -AL J- -m-' It - ___ALL_2~ J ME
m -t 11Lk AJZ 6.227 0 2 27~

A12 . 282. 02.8 A- 0a." 0.m2 121 _ _SO

-. 1 -,-ZL- -. 1LL -J BB ILL- ftJ 0-7 0-A-2 as
&--big -. RAI S-M.B -- A -L"- a--Md S-27 _I_

-G-AUL 7-2I 1 .- t212 _
&.0a OAR M 2IL 12 "-J4-' JL i- 8*JM6 0,959 6,6 1to

G.- -2 J-ILL -. 82'Bd J L.8 2-6 0.ý11 5 -LL j-JL
- - 1 14 tBBIB -L - &.2 2,787 0-TOB - 84-B _-&U

0,012 - . 0 'IAL-' -121 - 0-.8 __LmL A-8_I
- - ou -2. 264.6 jflJAI- 4. A."? a.54 -- ALL- _

li--ke" 146.6 _-I ._ 4-' E-241 0.279 AJLA--
- - 0J,62 - its tSBALIB J.4. 4.1 as4 fI-- £
-,2 -InBa_ B 122.4 11.7 I-6 79~ 194 ad4

JJ JL ML2 I - 1 asA Is?.& 2. 1 L 1JM A-120 - Ais
-. 2 -2 162.4 To.2 2. 60-66 8.116 - is.&.

--1 ON J1 kMJ- &B. * -Ii -- ALEU- G"I- 172f~ U
- .12a a" --I-ALL- NB I-- 184.9

-201 -2 05 0.0I.4 lei.~ 1 01 ~
- - 0202 To *04 04.2 A &. -~ -"I seeI-

- - 2 74 AAA L2.2 1I- 1 .Sis 1I 44.5 ~
- - JIL.- as n7 82.1 ALI- 0-LLU 1JL.L 116-.1 -A~lL

- - JkAtL. - . S Op t- J L.7 1.3 0.IBB_ a.18 as4 _ _-A

- .2 -s ". &a *- si- a.2 41-162~I -

- A. - . M1.L - . L8 2,106 &.124 asB

lei -f--As. 1 ALI- 26I.2 1-2 AASG SMI A2
67- -4. LML.- 0 UL4 - ~480 L
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Table V - DATA OUTPUT PLAN SET I

(hi-I) ACCEPTANCE RULE

(CONTINUED)

- 0,017 72.1 &1L.4_ 2.

- AI, - -2-61L 41. I. - fLU --LIL - -la LU
- 22I &1. "-S af~~JU LU

-_-J.82 'p0. fl&L.2 1.@ 8-2J1 -Li -ALAL-
- - J6IL - . A2 &A.? so Z.? 2-7 2.2 1 &-Ago AILS ~ f

- -4 2f- 2Jla6 -A~ JMl 8.6 SA
- - -. as~ ~-eL S4. 'S 0,110 6114 - 3' _ _

- 85 JL "-2 -- J.L '-5 S-. L-'2--

- .1 asi no.&1L 20.L 1. -I JAIL L"II asLL~ M

-- 021 - A aGL 98.2 24A 1.8 &."a SU.67 IL J
- 62 49I - L. L.6 1LL. 1.5 6.667 1JAI

-o &.L U- 1L M . 1-5 LhZL_ 6122 B2
- ,2 22I -jL 1 L 1.4 IJL.L 6,271 AS Abaf

-,4 -5 47.7 - 1 1J 1 L.- 1. -- kUL S-286 as M
-,4 -2 42-2 --- A-A1LL_ 1. __LL. 6,224 &A 4

-. 5 27 JAL - fl JL.s -LLZ-. - L.2 1JIL- 2.15a - 2-p LI
-:09 25 24.4 .L1 ML . 168 - G1L..

lAME" JAL SML 8.7. 8,67 1.-LL J5 J2~L.~
- - AIL so 2.8 JLL. 8. 1--2 -ML --u ----- likU

.- 1 doL 4'-' ~is.& .8 aa .~I27 - MALL. A
- ,2 &1I -4. 1. A u -M . - - JLML I.15 33S

- - JA25 - 42 46.7 __LL.. lb-I O-"1 ~ .&A - 9L . A
-,2 so JAILZ -j M.1 4178e . IIiL U L. L

- JAI25 24 do.& 21-' 2. AM &.405
-,462 -s. - .. m-ni -- AL UJLL. __a

- .i -3 to "j3 -AL .. 9 IAML.2 ISO A
- -A.66 2 &&- 26- LL.2 -- JUJ -L L. -2lLL. h

- .6 25I U..8~ n- -fli.j 8. .1 024A4 il
- JAL -JI JLL ~ -LML - -ALL

21- -U a-"' _ _
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Table VI - ASN TESTING, PLAN SET I

(hi-1) ACCEPTANCE RULE

_ _ __ Pion 01 CwimMd
E I IM nSh * __ _ _ _ _ _ _ _ _ _ Ino:h11 ,,92 ' 14: u1uu,

P1 P2 1 Pa ASN(PaS Insmeeted Dltorenpe Stlttc tf.0S1 ho: ul u ,,2 t(.01 I Itl; -c ia2

0J00S 0.01 0.00 : 1287 1312.5 25.2s + 1.21 -. 146 i Acent .2.228 Acc.
__ _0 0.006 1603 1613.2 1047 0.41 1.646 Accent -2.-32 Ace-

_____I0.007 20835 1742.0 -241.9 -1.64 1,946R -2328

000 1 1764 1699.7 I 243 . . 222L•
270000 14&a 1855.2 70.04 .7810 -1,.i4 Acce*t .-2.22 A

0.010 1 4 11321j. 1 1 9. 4L.1 I_ a Accept .2228 A:=2
011.803EL.. 0.02 F0-006 27.5-JAL2j7 .1-46. Acent .2.22 ... AL...

_ _ _

_ 2-001 2:2.. 1.50 0-37 .146 A¢como -2.228 Aw-
0.010 1 022 222.1 2l.7 10.84 -1.646 Accepat Ac-.t2

0 1 2 1 1 2._ 1 1.20 i .29 .1.046 Acept .2.212 -

- . .fl0lL .. JAl...... 14. 4 ZIL. 1.SAAL.. * .llfL. } .1.041L .. AceIL.. -..L Z . .... h..

_ - ,J•2L 146 JIIS.I 10~.2 4.74 -1 6 Aoel -. 2

10.014 1 l 20 __M.0 1 S1 1 22 90 -1.866 Acmeat 1*2.21 uA-

_.016 241 124.. 47.11 ?.. 0 -1.46 ARWLU -2-228 Age
- 0.018 2 126 221.9 3.42 1.@46 A222 _A

- 0.020 122 1a.0 I•.10 10.7 -1.648 AcmeLp .2.228

0.0 122 12.4- 123.7 11.4S -1.146 AelmODt -2,228 AP,

_ - Lits 0. 10j i. 4 -174 A-e*64 -2.-22
.L 122__ I0.3 10.. 11L 14 Am7-2 1 A.2 m-

_ 33 14- 21-20 2 -- 4 .__2 .mbe
0,08 0 0 22 113 7126 0 21J 10.74 .1.#04 .~mm 2-322 A-

_ 
1 J1L JL .~.~ LL M _ ....0,025. 210 122A.4 24JAZL 11.66 -1,6L .2ML2

0102 . to Jl.l 2.41 20.2 -1.646 , a 2-,m22 A

0l0l0 62 1 .1.1 1 I.12 -1.46 Ac l -2.L22 _3 n.0 0.0 so 7.8 0._..26I_ 0.2 -1,46 Ac•t -2.218 Am-S..

0. 7 _34 2L.8 2,4lt • .JJ -1,64L A .2.2 A23 ..8.81 as .1 10.11 1.07 ,1,041 Ac n -2,228 _Aw.
0,01 of .9 5.11.7 &-to .1.14-2,228a...2.22t a _

04 l at1, 12.2 _ 12.1 .1.646 Acmet -2.mlL272- 79 11.71 1 .8i -1.141 Accept -2.32
1202 741 14.74 121, .1 .i46 A'eemt .- 2.22| Amc

L a8 aslS 11.210 78 -1.141_ Acc t -2*2.80.A_.
L82 1 82 11.74 11A41 -1.04i Acro~t -2.2211 ._a_

0.0.2 0 .s I, -62-32 11 7 .1i ,.4 A2t,2.28 ----A .

49 61?.1 11.4 1 1.41 .1,46 7c.m

PL l S 1"1 a" --do "1--8421 Accent "-8 i A ,
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Li Table VI - ASN TESTING, PLAN SET I

(hi-I) ACCEPTANCE RULE

z (CONTINUED)

_____ _________80 .34 .1,646 Accent -2,223 Aec.

cc i ._ 0.017 esJ 72.1 '81'2 9.52 .1.646 Accett -2.228 Acc.
_____ 0,0 20 70 1 71. 2.06 2.16 .1.646 Accept .2,328 Act

> 0.023 62 I. 70.l7~ 8.9.21 .1,646 Accent 221 A.
0 1.2 69l... 1 .01A 12.62 -1,646 Accent -2-221 Ace,

_____*0,029 55 1 Jj.1 JJ.1 12.01 . 1,646 1 Accent -2.328- Ac.
7____ 0,3 96. 45 15.63 .1.66 Act .2228 Ace,

C ,354 0.jf4 12.92 1....i... 1 1 Accept -2,228 Ae

__0__0____2. .i.402 ±4 ..81 1.1.646 Accent .2.228 1 gr

0~s ____0 - 1. E 7.6..A1. 14 A40...3 I .. ~l . .646L. .2-AEU2. 1.IL AeML

4,. 5.J.8..' i.2 1 1 -,646-2J2

0.62 0 1L.9 11.4 JisJL2 1iL

- ,4 25Z 40 .7 12L.79. 1..L1 ACCO ML'2U
_,4 22I A 4 .2L In...U9 1.22 -1,646 .Acept-_

0,04- 21 26- -JILt... J-LfU. -U A164 .22L e
_.5 29i 2 7. 1L 8.9 . 14.8 -1,64 kuinL Ace-

_ - 0.057 27 23.0 93 1.712L -1,46 .Accos '2.228
0.080 25 24.4 1 9.L 15.76 -1,6L -2,328

_0J010 42 42.0 3.1L 0.9L -1.44 cL -222
_0J01L 40 44.5 4.80 1 01.67 -1,4 AMm ~ -2,2 _ _A
_ _ J02L _ 42 44.7 1 .1- 51 ,4 Acc~t . 2.22 6W

_ .AIL 21. S .? 7-4 1 1 -1 a Auamot .2.228
_ AI..4 28 -LLI- B.L 12.764 .1646 ME -Acm ZLJ Ae

JAIL.. 21 26.s cli 11.04 -1,64 -MAc . -2-22 &-
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Table VII - OC CURVE TESTING, PLAN SET I

(hi-I) ACCEPTANCE RULE

_i AM --_ _ __E2.- j J L

6.129L~M S-1 -JKL ---~ AAL- 1e m _ _IA

_pmo -ML . JJA 'JUM -- LNL. 2L AAB -- o
6.01 .. 2 JJ - L i-no

6,81' 1-48 a-M7L- aJf -LNA a~a

J0I6 - -LIU- 11- I-e m --A i 0
_ _02 0~1 - I e -'Se - -8.007 1,866 a a- i ___a
_ JilL 2 -~t IBO L.U L-1.66 A a-usAA 3-J-

eus OY iM M.- A."7 L hZ. -I-see 2 _

6.91 6,6 LflL2L -. 16 1-6aa -- E2 - _-

_J 02AIL.IL 0-962 A-2 1.6 nJ '-sM

_ _ U2 - -AJLU O-a2a i-Ibs aa '--LmL

_ JAIL2 -- J4IIL 0-iC0 M4-1L ie~ -

_ JAL - Jn ZLUL LM. A iM k -o

&.&A 25U JAIL6 4.9 Case glL - i-pm

_ AI .KLLf- 1a.L 1-" i-MS a -~
_____A. &Ina - .7L M... 1JM . .LiB .. Z L. . "s.L L .. L.... LM .........

_ JAIL ~~--&JALt - . p-l1.LHA m-M
_ JAIL - L1.40 __jLMJ -e . U i-S3 -

______822 &.Me- - * J IL .... 01t1 A& j-ADL m.f...... . M . ....
_,2 JA ,2 J19 I-ago a1U LU LML A
_ JIL W1 W.6 -MLKL m M..

JAIL1 .126 -JJU LML. A-Al 1ý686 I mLL.
JAIL J4,1L JAIL. aA ~a -

_ JIL-.02L SJL. ýA L gDiL SM.O W -AL
_." _ I 1 A 6.28. 1 6-1L &.72 WAN-
-Lw-~QL ML" I cmL~t J iC_ f

__ ~ ~ ~ ~ ~ AL 1-L AI AI JI.
JI 11 A-1 1 LOUL I A 1A 9-2 J _ A
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Table VII - OC CURVE TESTING, PLAN SET I

________(hi-I) ACCEPTANCE RULE

_ _ J ± L JM.617.4 LflAuiA_ a-24L -_-L-- 2rnL_

__ RiL L 0-5_2 L-0 . LU1 1 AO W
_.2- SJJZL LW- -B'7 - - - iAne

_ _ _ ~Lifl0 -~l AAL _ _

_ _02 *-J~L p-sp - jmL _. W.9 '2Al_ _

_ _" &-SIM A124 _ -LUL . .~ ...._ _

_ aPl L ~7i LU ~ . 1-2 7 __jkL _MWL__

_ .L ..... pArp mk - 5-'.* 1" a~ A -

P-P's AAA_ fL~_ .4 tmeo

P-pap a-i a~i U ~ J ~n
__fJIL LW,47 1J -P a-

AAAL. P-ta _ - --'A~n sm ~
A LS2 AEL AUL 6-011 - A I'MO ml -0

6.92L 0.1A _WftjL . -jt- tp _ _

_ JAIL LW M~n JA-21 A~a I P -J_ _ _

JAI 64P-V JLflj 2-2 faf -90 'IN
JAL 9 ~ f -L -- - _

_ _ J5L A-11 SAML A- ML 4.11 2JL. U

_ _4-

---- -Z- - 1 - - -

0,2216.47 1 M0



Table VIII - DATA OUTPUT PLAN SET 11

(hi-I) ACCEPTANCE RULE

- - -- - ~ . ~ ~ JAve 1

-~ ~ ~~~~~A - IJ -. 'pa.pfL.P- -PLM? L
-_- J20AU *".a~ 1h 2-4 Lfj-t j .k "&n

2-2 lo 7. UL12. 1-1&1 -- I J-
0.62 Gal I-el' 8.L &-1" &-12 _L __LL uM~ L U . '

- ft - 12a pssp --- ALI- 2L6 AWLIL-
- - 61 - 14 -- U~ al. &. __-npj -- M . AL56
- - isL -. 2 U12- 811 8- a -~ -jAu . lid fl

, _ _-2 lo le. 181. cal- -M C 2P 6 I--12"
- - -2 Sao 161. 121. &.4 LM L -p 0,6ad I"L-' -A
-. 2 -1- 151.8-I fLI- Lm . IaL

- - - -2- 113 -JI-L 611. p--aL- -Ajai.- M-

-,4 -2 -17- lIPI - -- kL '-'4? 14-JL

- - J Lto- 21 al 19.2 ___LJL _ -_-Tea ". lt4K 3
-.- 1 - as *&. 428.1 2-2J p--a 11Ljk

'-p1l as 10. 57. 2.5 L~~ -. 1~

- - 2 - as 165.0 M3Ij 217 11,61 127 l p a
- -~UL -. JL !LL LLL '_LJL-'U PP a _

- - ' pp J&LL ILA __&JAL d Pa- *L

-_UP~42 -11 al-P LW-2 A-'

JJUL A~ 2~ is.. UJJL 2,14 MJ L U~~ M . as
- - P0l -8. paLL It~ JLL MJL-

-&a -Am -U.L 21. flJ JLL 1.2 0,82 &-me* asJ
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Table VIII - DATA OUTPUT PLAN SET 11

(hi-I) ACCEPTANCE RULE

(CONTINUED)

70I 74.2 iLL LL- 17 '*i~ 1. 1JM

_ _" -S 76 9.4 ~ &2. 1-6 AJ *JAL.. - 2 _j
- "21 - ~ 1LL 'aB 6. 2-B .LML- 1J3L.A - 'u-B -SAL

8,625 as IM _ALJL. ALL _LML *AiJL._ 410. _LM1

-L" as ALL- -2. taJ LML. __. LL L
- - WI -&2aBT l.2 1- LUL_ &U.247 _ - __AL_

ii. AI.J iLM IlS -ALL-. LL. -1 1 SUL. . M ...... UI...
- - Ja."? -. M- --L.. AL.. __aLL.. ... 1L.. JUL. DL.. L.. .. JL

- -~ no Jas 160.2 . 2...hJ.. .1- JUL.. 112. .SL...
- -029 -s 81- asB1L.* 1.2 _LZML 2,752 __-B

- - JU - M7 -- AL ALL.s LL41.3AL.

- ~ c~ -s -- - - ALL- JL1 - -5 SII L~Z. ' _

-&-so A' -- ALL- 2S.8 11-8 O-'AUL _IaMU . _ JL_
. - -BALSSI U as 47.6 ~1LL- 1.5 -A*J-Ltn-. 22 3

- - ' 447B 2LLA ImB &_L _l . asL J
J~iL -2 &1' LB-4 JMJ. I- 1fl1 0124L 20lL.~

-1 ----- ALI- 2 U.2 1.5 8&U. 2L0 &f

-. 2 - U - 4 46. _ UJ.Lý 1.1 172-S f
- - JUL - do 47.1 _jtLL1 1.1 B-7 -817 - -J]J __"pjZ

-2 J LM46~B l a 4- --- ALB 2-U2 1- 1572 _61L
a.L . a - 35.4 2L. 1 -32 _MLuk -__1

-~~a -9. JAI -122MJL L L1.- ZL *
- - J"i - 22 A-J i - LLs. 1.15a

canL- L L ALL. t1 -JLJUt gj1. JL AML._
- ~ 7 -A JL - 8L2l~ I.5 1.J '-JJ1JL_ L
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w
TableiX. - ASN TESTING, PLAN SET II

w
(hi-I) ACCEPTANCE RULE

z ___ Pion 02

a Pi P.BAR~a nMeted. I Dilirc stmtatistc Vt.01 e ILI ql gm2 U-01i No: ul - uj2

m ~ l~00 0.010a 217 216.6 .0.26 0.096 .1,646 28 Accen 2.2
>____ 0.012 245 247.5 2.02 0.57 .1,646 Accost -2,328i....A....

o_____0.014 271 271.6 0.77 0-12 .1-646 Accept Ace,3
_____0.016 * 235 222.7 . 2~.2l,. .0.3 .1,646 acet -2.226 Ace

1____ 0___ 0____ _______-__.____ .14.76 .1.546 -23228 RJ
a____ . 16 2 63 967.1 .09 .0.1 .1.846- -cen 2-220 1 A**

O ____0.022 I .. 2iL. 22..UJJ.. 2.1LZ5~ 7.31 .1 6 Acce"tI .2.3228 1 Ae
LU _______ I 0,0241 ..... I......iL .96 -0 12.21L Z 2.99. .1,646 Accept .I A2ce-...kL...

0.02 2___ 2 22 JI 70-- 194 Le
0 _ _ iL.02 1. 121 UL.. 20 26.28 .L n0 .1.6,66 ASMUL. -2,228 Ace

0__~AL
oc00 A0 0il,.1 2 12LL.I 0~L.1 .16 -. 6±1 U A-amL. -hL Ace,

0_ 025 10 16- L . 1JL.02 4.07 .. 6 AcOL -2- ALU 1

__ ilt. 120. 4ZJL,. 12L 9.2 _IL4L_ AmiL 2. lJLAce
_,2 122L I&L DL1 17-52 2J.2 -1,646 Acm .2.3228 Ar
__ 0,024 J112 U - JLZ.. LUfLL u LlL
_.2 JilL 11.2 1L-70 .. 1,66 -. 64 Ana-~m

1- 40 02iL 33 DJLL-. 15J.41 a.1L_. ~LL4LU _
_.1 0,1- Jil1 . J-ALL .1 . 4-08 AcemlJU42

_0J01L. 33JL.6 J.71 2.8t .1,646 kmM22L -2UL228
0-l19 24 6. 8 102-. 2.23 642 h1nE _ _22

..... ... .......Li 102- . 2.91 2-SK -1.64 k Acco Aar-

_1 -M 10L1. -40J -1,64 -- A2mU -U Aar
6.644. ± 7 81Z.1 4L2.7 11-22 AccoL - U _D."7 22 76 .7 12-22 ~lo - atM a-2-22

LU0A.650L. 460 61.2 01.4 Annea -2- -_ _

-2 -0 JilL0 -1.6a -2,228 J~ ~l.
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w TableW - ASN TESTING, PLAN SET HI
co
Zi (hi-I) ACCEPTANCE RULE
a.
'u ______ (CONTINUED)___

_____ 0___ 0___9 1 1: :7:.: 4.922 -184.Ac...222

...... l.... iL5.4. -0.62 -0.64 .1.646 Acent .21228 Age
z ____ 0.028 Lf..1..0 1... 7A.7 -4.84 .1.646 R .12-22 3

_______0.011 * Z'..1..3 J A.1.10 .1.29 .1,646 coolt .21228 "...ML....
>0.0253 Ijj lJ 7-30 7.72 .1.646 I Act .2 12 Ace-L...

o0____ 0.040 ?0. 1 uz 10221.47 .1.1646 1 Accent .2-222 L

0 _____ ___ 0.45 2:f. iL .~..L1 .L LU ". 7 ... LL.... 1.641 cc n
_________e s$0.44 '...iL .. ....- L....5' ... J L . . 1 0 _ 210 7 -1.64 s I c e t -2 A2 '- . .. . -.. .

_ _ _5 42 9249.1 Acmot .~2122! AJ_I.S 6 S. _.94 is-- ._ LJ41LJ Lcs 2o~~~~I ___ -
-L~.~ ±A

_ S 3 1. .92 3 U.Lo; Accs .21228
_-s 67. 4 .0 7 U.0 2.47 RU . A2ce,

_-0 0.07 0 .0011 4 1 4 L.1 1A.22 2.0 ~M. .km 4L
0~ ~ 0.015 52 s . 1 416.1 1,4 Aamtar

_ .020 Is 80. 3. 22 U.JL .1.846 2,22 Ake2r_*
Ju3 0.02 81.21 2.1 a1 L 2-04Mm -164 _-ULj2 A

_.2 'p_ 60.3 .22L 6.2 .1. & ACC __. n Ar
-. 4 42 -7. -.5 102- 166 Aco -j L _

__$4 4_ .8 .2 1,4 A2L__-22_54AW.



Table X - OC CURVE TESTING , PLAN SET 11

(hi-I) ACCEPTANCE RULE

_ - 1b, PL. & _2_JJU _

~~~L1--JL4 &-" Jil 2.60. L l 'ee J .

__ AI . ALzu-JLZIL. -AAL-- LML. ..ft

_@."I -JUL.~'-- -2gig -- J- COMML.

_Ji 0lL. UA MASS _ 0-01 -~ . -2 '-' MA
__JAIL. JiUL *13 2 .5--LELL .1-42 iJj-MO 3 -rn

0,624 SiL-e'O~5f~- OM AM 1sms ft po

_ _.02L JIJU_ 6,121 - .JJ - LUIL-e mm Ern t
__~U - ~L. 1L.0 ~LO~iBS p tMLn a

_ _ J A 12 _JAUI_ 8.00 - -- JkAU --- - i-BBB2 -AA _

J.010 - J_&m -M~ -- - 0UL .LU.

_ J-AXL- -- Ln *JL. -IsL LM.~
__JAIL -AJLM- iam.L LML1 -- ML -ML MA rM _

JA AI.~U.*J LULL -- m*J- ±ML.A km.ANM4
__JAIL6 _ ALm- JALUL. a.M .JA.iae L E

_-6 JAL- J * I. JLRML -- ww -Lmi

JAL J~ !I~.S~S LL i-MO 3 tM4

G__ AIL..- JUL.. JU...4 . LIII. 4..J7 .1 ML .. 3......L. 3

_______ 021. _JL . L lt. __A -_ _ IL.. U __M.IL. .......... 2UL.. .. a....

JiL" .- JZ LUL. 7 LZZI JL2.. . .11 -,6 lifE.. -AMA-. LUL 3...
_______LIII - LIAL. 1iL.. -- JU .. ... I.. . LU. .-. U . ~ .

JU . ALtn -OLML - .tJib- -AJtl- JU. W

JUL.JAL- enii ILM IJ Wa
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Table X - OC CURVE TESTING, PLAN SET U

(hi-I) ACCEPTANCE RULE____

_ _ 0,019 ._ _ LML.I JjLH --- A -W

_ _ -n- A-gas - JL3MLL -- JLU '-a'L -12-
_ _ - JJL - iu-a -LAIL- 6.9 L. 2-16 l-"P ft ~

_ _ - A26 - L4UL 4142 .011~ 2-44 W,60 ft
_- J~L- D-oa U .a3~ 4.6 '--B66 M4 m.

_ _M_ _- s-BaLL _-jB ~ W '- 3
_ _ - A 4i -mJ.42L-. LML AAL '-a L
_ _ _"? -'-'JIa 8-121 -JLML. J-1L I."#a _

_ _ - "D -'-Llao L1.j -- LUZ---' 1M2nW- im__
'-B 61ilL 2,950 &-"s A.L" . 4L21 -LBAUO a '-

_ _ - s - j.aL ML 8-62. -- LUL -ALU -
_ _ - 6ML2 - '-78a B.MP2 6.4 -Jfl* U IeAo aU

_ _ - J00 92* is~a I WB-. ala i~a BL -
- J L. -M 1J.Ul 4.9 L* . U L~AB L

_ _ - AJ~- ~~aaa LuAJ L* . . l94
- -6,4 -- §L -U 6-611J~ L .S

_ __050 -AJA-n -JBLUa 6,018 JLM '-MB U

lag S-2 -L a4 K Lm . -a _ _ p-
_ _ ~ L ~Z LI4. -s -M -- AmL '-4

_JAIL 0,1 0.850 6.9 . _LMIL. 6.82 2."4 EP

_-2 Ji2- 7LL 1. - M A-? -LKIO ml
_ _ Jil L2 -,1 JJZ coLl a~i. 1L~~0 B -

_J 845 -AI Lt~JiL- - 1.2 '3&UL W 0

6.01. a-22 SM"D aJU J4LW W

_ fL ALL-P - J U UL-o -- I~0 a p-p &
_ -1 __IML a JilLA -JU a3 L A

- J L -.. L2L LZZ.. JiLs LIZ... -NA - aL - LuiA. a

a -8 - -,2 -. 9 - JML -- N- -2-
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Table XI - DATA OUTPUT PLAN SET UIl

- ~hi11 ACCIRPTAICIP RIL 11L~ J__

PiJ P2- to& am -AIIbL -.. _ _ .- I * i t -ANM L - _ _ _ _

mis 6.-15 424. 28- --anJ --hMJL 2,4 14. C&I 7 ~

Coi -4 - .4. 220.5 14.7 .UL- flA m-"s ADA - _ ~

- -24 996t 274.2 ý&2. 17.9 E3.S73 U

-A -_kL - .. 29.2 0-167 JAa.i _s- OIL&'~
-- 81- -- 2L "G.6 up -p 1L1. 1&. "- 11,126 - 1. -- LM

_assL - atas 104.. 124 9.5 Lflfl 2.5 t1 -L1L-

91,02 - 5 as 1 2sp-2 176. 7. LL a720 0-75 -- AL 75-I fWL
160527?-6 172-9 - . 1856 2-641 - a- AJLm

_J .62 - __JIL 260. U17- 1 7.2J a 2 6,46 74.'5

- ai - 2UL __JILL __ULL 4.9 a-alp a-LSe- ps.0 1 L.

8 15- AIL -,1 271 114 111.2 7a. .1 @*o -mA c

-,1 12 125. flLL SO a- pal -- 1Lli 1 ta-S
,_J_ - 14 14a A ia- a-rn- 1 a f-mog s-Api - -s JM1

8,025 1- . UL ILUM - 0-2 - 2 0,71 6,747 acea, 5-
__ L _-5 1M2 __2AL 1102. &. A-61 -LI--~~LAU- ss
-. 2 -4 __JILL -162s.4I~ L. 214§ I~L7 -2L

J0- L_4 125 -ULI_ 11022 4. 6-405 2p-n I- 7
8.2 -1_22a 144.2 0lj 1 4-2 8-214 9~~ 7.5 1012

8.L - . i 115- 26-0 2. 8,2 Is-a 144~ 10,1126
_ -k- . 2 _Isp-' 77J. 2.4 6.118o a-imp- 6LL *j

L0I, ALJ i Lt- 22 76 82.0 as.? 2. LE LAH"o 6-91 2. -JLNAL-
--LM 1 a' a7-a JiL 81. aJLmtp a-2 "-a e
- -1 as 66. 4 -t. coma ý AJ - 1LL S8

- - 022I . 4 MA 66. *a a -1Aku '-- a.LI - a-sJJL
- - JAL lP- lei 19. 41L 2.7 A-77. -A~i E--ZLL
-- 2 -s JAL 'a ias. 0 -aamg jm.np - sas

- AJ~ -. 'p-' 2-a J S2 1~
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Table )a - DATA OUTPUT PLAN SET Ml

(hi-I) ACCEPTANCE RULE

24L _o I&LM4 &?- iA2
- - 2 aJI A 'IfiLk i-'A. 1- b-'44 LUA 1.- M-J±L

S-4 I 16j -A Z 2- G-27A A-29p 128-M

- - 4 -84L 111. me. 2-ga 6,1 6,245

- .4 axL *&A 64.p pp.p 8,9 p-fl'
- JML '7 "A, 62.2 p-p 0-211 P-t22

- -4M 82-1 88.1- - P1B.L*6 SI-p _

- - ~liL of '-B 2LL 8. J1[1 Jl.~U
-a -9. AM 1 I- 2 _. 0-122 8,4

- - "G -&1 £716- --ALL- - &-' A-Ia &."A .~ _

LRi *LAL £AZL as &lJ-4 22E.6 LL 2.5 6,056 -. A*
- ~ ~ 001 -2 gabL -2a .1J ~ '-1.8l L 1 - A

- - L--. J1 a -- LL- AAP S-882 8.862- p
.02 isL -GA 64 i .1 1.1 @."1 G .-@26

- .PP - -- ZLL 472J- 2IJ1 6Af7C A - -- JLA -- fLt
- JIL - ?&~ -- AI-- A~L2- - 2-1- 6672 A-721 - nL ALU1z
- .J02 - 2 is ALI-. "j 2.2t I5 11 ULO -LlL-
- - .627 - To~ U1L_ __flj-. 2-2 _Ajn_ 8-58Z tJlls.@

6,049 72.8 -IRA-- 1.2~ 11472- 6513 2 ~*f
-. 4 -. -o. 2. 6 J - -A411 8,492 - l~

-s.J I -a as __pu _ -- LL-. __iu _ --A" G-M5 _

- -NPU -. - 1-7 . 2. 0-mgAL C221~A~

-JAIL-. J2 ~-'jJ a-&l- MeJ a-2 -JZ- 2 ~
-as- -- ALL- -- AT. 2. - -LU~0na ~ AZ--- 61.6ML

-7 - asI -2- - U AL-. 2i-0 PJLO - -- JU - 4LL *Mt
-- JLog - S2 61. 44- 2.8~ a-P 171 QIJXL- -- AL GM

- JIL --C06l3 lA LL0 1-ta 0-tap A-021
- - JAIL - 'A7.2 1JL &2.9 1-.2~' _

as 2- me, 1L1 LL L _ P-IN
-~~il -3- -A612"~L 1M L1~JU W
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z Table XII - ASN TESTING, PLAN SET H
uJ

(hi-1) ACCEPTANCE RULE
Plan 03 Cammugd

S. in• 2 $ I has u1 u2 No: ul a -92
Pl P2 P. ASN(MPa InglMCted Dlflerenee Sttltlc tHOe* h ii H u.01 tOl Hm: id -c L,

0,015 0.03 0,015 __423 __434.8 11.82 1-72 __ -1_46 _ _2.228 A
ui 0,016 4i7 458.0 -9.04 .1-1.25 -1-846 AcceteD .2,228 AcesiDL

> 0,018 5 42 5 4. 2.04 , 0.26 .1,646 Accent -2,328 A©et

.0020 565S S873i 22.21 ; 24 180 i AC•I *.2 g~o

~002 __121. .-- 02.- a.2 • -s -. JL • -1010_ A ....

24 ___ S__ a._no _. - __.J0_ -. L A1 - -sid
_ _ _-17_ .1,A4 = -. 2122

: 2 1 1452 04.4 a.01 .IL .1..164i Accost -2. . A

___ 2 _ 0 14 452.6 "_J .U9 7J.52_ -1,6 _.4 si1 -_ U ! _!S'

0 20J. 11

0 0,012 220 22- 10. 1 -. 58 .-1.04 -1 .il A•ea-202

- 0.022 _..U_ 52.2 _._ .LU. -1.646 1 _mM_.-L0 -9 2z2z 277-6 -20.2 '-5.0 -164 1 .2,228 AL M

0.0 leg L 1LL.09 j __.A22_ ._2.1223 Ae~e

0-015 11 __U iL_ . .U. 2.05 .1,841 Ac~t __222L Ac~t

-0- 1L 12 ._..lJ, . • .- ,m -2._ 28 A-ce.

-a-L 2 1 . 147L.4 1 5.. - LZL. .i . . A L -.2,228 .. Amucent
_U0.21 14 12-2 - - Lf . L 1.968 Min3Lt .2,228 A-c*

- 0JL ' 4.02 12 12.47 5-8 -1.341 Accen -IaU_ Ammg

-0-J040 4 125L 11.72 5-49 -1.L as Acee -AcMm
- 0M.+2 11 120-7 11.74 9-7 .1.646 2,228 Accost

- - 0 .04 32o 124. 14.2 7-27 -1-648 .2,228 -At2M -

0,J15 0J0 0.015 ~ 70 22.0~ 3-5 1M 2.2l8 -1,646 Atp j_
-. 1 84l2 271L .2 2Z.7 2-25 .1.641 ._L2.22 Ac*

-,2 - 1.L- mLs~l 5.61 .1.648 £Acc .2-223 Aegb

105.5 2.:t 1.L -1-4 .ct 2 -2283 ccn
-- 021n~ a 107-2 ~ ~.. _22 .1-248 L .2-223
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(n Table XII - ASN TESTING, PLAN SET II
z
0. (hi-I) ACCEPTANCE RULE
WU (CONTINUED) _____ __

- . 0______ 601. 2.92 -,46 ASS3RL.2.228 4Accept.
005 190 106.0 0907.22 .1.646 AcceptL 2 'am
0.4 .j,.... 104.2 12.32 3.63 -1,646 AcI t -12!i M o

z - i0.4 101.6 15-22 102 -164 Accout: : .2 ...Acoot...
w ~0.046 1 82 1.J....... 95.8 12.93 9.71 .166 Acn

> ~ 0.049 77 2. 16.90 I 11.23 .1,646 AcetDp

o -~~ 0.054 asLL.... 1. 24..l~U...., .LL2. J-1, 46 A=~I. .2..Z 2. 1~...SSL..
0.0 

A dccs

- 2 1 a, iu8I.... 1.. L .. 1  3-J 4.22- -1,46j. 1 j Ace. -

- 25ML 2 73.4 1 2J.91 3.96 -1.46 Acco .2,228 Amd
-c 0,02 70 0. 7 -2 1 .7 - -1-M 64Z

IL0-21 7 1M 2-2 1.L~. 7f.2 1 f .1,646 -- AMWRL. A2JLL
Im ~ jil 6 AS2 S2-2 4.6 1 U 4.11 -1min0 L111iZ

- JIL- 79 81.9 t 2-T 1164 2.& .2.123 __

3 7il AGA 1L 109 2-29 .1.9 Accep Accost

-12L L L J10L6 277 _ZLMLU Ake" .2.228 ADO

- ,5 BeZ Ms- 2.7 2.11 -I 1,646 AmM -L

0-5 7.5 .. 4 -1 &a .M 
Accent

so 3. Men --La -- A60L



Table XIII - OC CURVE TESTING, PLAN SET 111

(hi-i) ACCEPTANCE RULE_

- -pt i -arn M -MAa&U -a.rn

__J222 - .18 c 11 W LM

__J~&.#g - - UL L M
_J 6iL -11 L1.T~a ~ a

__ ~ i -a- __SIAS_ 01 . L ___AUl M-AameL 2,254

_J ou cm-Se M - LAiL- -'-a' sfaa -- S~L p--ALA -- MM
_J1L -*J 4,1L2 A±Im I -e __L12 __&MM *-"4 -- MM

_,622 __2-aoL- 0,822 ___A±ML_. _ U -- JU2 al 2-"54
_ _J02L 0,1 8,627 L11 12.1 i -ago 3-AGa- 2,06 t-A20
_ _J A IL 0,462 _L51L. L-011 1-02 1-8 'ý fiML- 4 -A @
__JA 27 _AiA 214 - AJU- 14L "D - ccaP -- AMflj
_ _J A 40 0-5 _JJMU---B L- -- Amuiti -JI - _ _

__JA 42 8.6 6,212 MJU. AAI -JJ 1 MmL- LAMki- -- MML
_ _ A L ~f1L~ 0.121 -,4 2.81 __A&MRLLM

__J 02f &ADS 2162 1 - M!-i 1!! p.IM
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Table XIII - OC CURVE TESTING, PLAN SET III

(hi-i) ACCEPTANCE RULE

(CONTINUED)__

_ _0,024 5d ~ flL -0-27 t._JkiOt Accop __as'J- --- EAL
_ _ .O027U -&6 1.025 "hmM ~--X ' M
__J AL8 -847I0 I -1 1.2 LONG0 ~Me - -X~4 M -

_ _ L 4 ,1 ,45881 -- L R 1.BdS g 2."4
__ L E L L G.&1m LUL.0 - .4 1- .890 a
__ J UND -21 -0-L L . ±l M ~

__JIL L18 9 a-I' 11L Lu -1-p
_ _ -4 __.15L 6174l --- j~ - 2.76 . L 4 flW0
_ __Lp. 1.121 L1M -26 2,660 Wa.P
_ -M - " 0-JL. LML-- . -f.7* 1.0622mL 4 _

1jILU- A AAJM L - -&0'02 -AML-fl. __0 J-u . -Cl_
_ J I L ---aLUZ- - -- Look- f-up ws-
_ _- -' 1M -L P00L6 ~
_ _~~~di02 - ,4 0-6862 - M ~ . U 4J
__ ~ L0,025 ~f GM AMO -- JU P.2 1.60W L_
_ _A A L62 - 6-742 2.2 7~. f 1-000 W jk' fl
_ _ - .672 _JJMZL -. 1 JJ- tJ W --
_ _ 03 - .600 6.811 -. 8 -A.n4- m ~ ~~W
_ _ J037 - ,2 0.011 -. 4 1.66 W -1 1 W
_ _ J LD4 0,6472 -- JL. 1.06 1,500 a E-Li 3
__,043 ~ l .,1 p-p.L- 1.*p0 a A-M
_ _ 04 - JS 6-pip 6.6 16 -- ARO - -~ -_AgW__ _
_ _ J4L 0,6203 2.1 -- AAL a .6 ~
_._5 6,7 1.26 W -868iL_ _

_ J JOS 8.1 0.1 1-3.j -1.6 p8

_JAIL0 -j'u-10 -JfLjL - *LMg . Lf 1.06 4 -8

_____ _____J.QLDG ..J,1.L. 6...I 17 -.. LA.01... - ,6 2JL.....P . M. "4
_006 - 114 0.4 2-"L L 00 iL 4
_ __L666 2,1L.-2- M f.2 1,60 W -Lfi W
_ _."1 4.1 6.n1J17 1 A."L &.-76k 1-966 IkM
_ _J6I 0 - -Lj .111 - AM -22 S.6606 _
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Table XIV - DATA OUTPUT PLAN SET IV

(hi-I) ACCEPTANCE RULE
-~ -

&w-er .

Sd _a _ - -MML-

AA JLJ~L21 ±11D AflL =180692 84. 27.1 1 6.- 4B 6 3

usaU2 __A-066 4-4 &84 &BB -- AA -AM

:2.02 _IUL_ _661 22_ JL L ._t -JA

-0 - 002 11_ 21 120 0.2 JL s'1s -~2-
_ __U22 ___ _24 1. ,78 0042.

_.3 2 6. _20 14.0-4 046 .447
__03 46 22-27- 21 _ sIL -2p4

- - 60-4s Sa 7225. 240A.2 10. *10 4_ 0
-,2 -2 1J5 - .9. 111.2 1 -9 L M L _698 80 .1
-. 2 -8 too.@ _27 _. _.5 -- GAj - & - -

G.ML 16 -JIL- 12 -8 9.2 ~ L,00 6-12 Ic GS
0.2 60 02 iL_ sah. 1UL6.6 _____ *s7P 6

-JL - a' p-s L W. ISA p-rn~kI-2512L 1f. 24.1 2...J. MU.27 &7-0__ A .. _________

_-2 - -fZ - -paLI *a2.1 4. -_I _ 0.7- 5

J2.L - 1sp 147.7 P67.2 - .2 -5 zAua --A'U'L - _ _.

-ii - JL p5-s4I fl04 - . __LU_ 0,216 LL ~ B2
-s -1 1-a -1 '2-.0 227-6 - t- &.22 6.21

- - - 5 leiL - 1.a- 76. 2. 4 ,5 0,142 M

6,07 6,02 242L Al - 4M 77.1 6I.I *. 6.95 I -sP -J~LA - i d- -- AJLL-
8_ 62 as2 02.5- 28.0~ 2. 6.-P 8.9 92-

-- 3 -s __flLL -4. 2. 0,6 ASA- A -a iA as
-U2 - ~ lag a~ 164. 68. 2.0 0.612 1 .4 --~LAW

_ L4 - 7 !",- 4 - 1.9 8,46 4.504J~ LM

- - A11L AS SJ11 iflJ_ ULL -7L 4 dL s _

~fl -- M L~UL -a~ J1LAJ1 10631



Table XIV - DATA OUTPUT PLAN SET IV

(hi-I) ACCEPTANCE RULE

(CONTINUED)
0-6 as -7. _ _-__ -. 0,127 A. do

0,00 _1-A --AL . . .001

0. 20 17 so ~ 41.2 25. 1.& 850 22.5

-,2 7 1 72.s 64. 2.8 -JMjL- a.LW2 -- A L IB.5 _ _

-i- - - L-7 ALE-8 . 1~A -0 6,721 i £20-B

6.045 -5 79- U1.L 2.1 LA-in fimaB --- M

-. 5 -7 P.B._ -. 8 "P.LL1 -J-L0UZ- -AULM L.'JBJM

- - - 64~ -JL- 4. 1-8L m 1U L

_ JJL - as __opI 42 1. L 0-&Ju 0-102L -- UL _u_

S .... mb 46 At. S .. 1.7 6.1 ~-J1" - 22.0 LMuLc

_ JJIL - so 2.8 1 M7.2 1. 6LL 721 1J1.7 111-B -- JJL

8.5 as 04.2 26.4 1. i -IJ LU *JI - 5.0 L

0__ _07~t4. 44__ - A .. LL... 2LL.11 1.6 ... LI__R nIL... IS5

_sof Q-_ 41 47. 227 1. -AJLC- lfl 8,7 -.- MJcL
_ _ -5 so 44LL i22. - 4 ,122 91-124 "A. ~ M

_ 4- p -- §J- 24.7 1. 6,90 ia L. 14LZ '-B

_ _UZ.1J L28 do JI--'- 1L 1. 6f,752-~J I M
so 61. 14-PL - L2 S."2 -.010 1 122S.9M

ilL.. -1. 21 ~ .2 1.4 6.647 ILfS .T .AM

-4 -7. 20.- - 'p Ml.7 1.2 6-721 h1i - UL.

1 -.8 as A25 2. .-- 1 =a

.02 1 1" 27-B 1. a - a

2-100 -.113 f5 '2-p 1 30 1-1 0-21 0-21L I "a-& 1 &W L

.L.t ' - .... ..- ... L~ -------- ..... ... ... .... .. ..... ... ....



w

2i Table XV - ASN TESTING, PLAN SET IV

(hi-I) ACCEPTANCE RULE
Plan_04 campus"________________

aP1 P2 ps ASN(Pal lnsnect~d Dffteronce Etstistic U-01 ht l u

cc .02 0.03 0.020 1028 1036.6 3.05 j 0.49 .1,646 AcR 218 Acn

0-2 148 17. - 27 .4 a- -222 L

I i .AE 0 07 1515 252 1 .1 .2

0 .2 8 385. 1.7'.3 A6.ge'LU

wJLT 13517As 2- -2.2 _ _.8 .1.46 Ae .2.32
ILL. 2fl Am ~ ~ u -- u ~ ..LU 1 R .0,2 42 49- 21 4.02 -1,946 .2.223 -%L

0-027 351 372 2-2 AuinL0 -2,22 Acc
0.4 24@ 224.7 -1.646 .CG 2.228 ACO

0-2 0 0 .620 ils 12-25 .5 1.. -.0-pg 1 Aco _ZLZIL_ A3CO

-a- 2LML 202. 209-8~ 4.4t 1.4 -1,64 __ASMg - _jJZL_ ACCO
-2 -91 -2.7 -1,6L .09 RZa ~ ~ - -

0,0LfL J 0L 20 218.3 14.5 4.4 -1.646 -222 AZJ1L

.06 0,020 106 lZLAL ..- 2.25 2-2 Ace* ALflL.
-0--825L 12L J129.4 5.42 ML 46 Aec@ ALUL.
-- 0AL 122 1ALL.. 1.1 0.56 .164 1 m Acco A

-10" 4LML. 147. 8.26. JJL.288- .1,64 -A"*M AL .
-,4 -2 J L. UL J 2J. 119 SABI .1M ~Accept -- c
-0- 05IL 114 124 L.0 8.AL2 9.1 - -222 AIJLL.
- - - .qL 101 102A.4 L.1 . 4.2 -164 AcM m -2,228 Acc
-*" -f J101~L ~IL.7 iLI1. L 1U4 --W GMma- -jLjU At

0.07 JA22. 76 77ZJ 0. 0 A.60 I.B& AM~o _ZL2UL_
- J I.02 me 92 .. 4.L2 -1- 6 Acceptf..

- AI.02 981 100J.2 _L . Rhe~t .2.
-0 -0- JA.0. -0.0 -1LL.. '2.22 AcSMM

- AML 87 104L.8 7.9 -1,64 -.- 2- Ace~IZL
-,5 toIL 300 12.LL 1,,64JL Accent UL

- ~ ~ ~ 2- JAIL2 2M- JL.... G&.B u ~J

65



Table XV- ASN TESTING, PLAN SET IV
Z
w (hi-I) ACCEPTANCE RULEi
Lu (CONTINUED)
z 0,060 75 12. Z!7.6 .1.616 Accept 221 Act
Lu 0.065 as 77. * 72§ .1,645 Accept .223 Accnt
z 0,070 61 I 62.0 1 1 .54.....1 6.53 -1,646 1 Accont .2.228 Accept

Pm .02 0.08 0.020 59 61.3 5 2.07 1.4 Accent -2SIS2I Accept
Lu 0,025 lag6.2~20 -. 4 Accept .2.220 Aecent

>0,030 711...... .. ,. a ... NO!.. MOB. -1,46L Acen -2,228 Accent
0 0,03 73 75 164 2.fs ;0.02o a 1 jj ! 6 .4...LL.....&L....Amn... .. 2 Accent

-,4 1LiL~ 73 1 78. i L .8 1 .1 -1,946 1 AcsinL.-228 Accet

0,05 9. 2.1 1 8.0 .66 - Ac t -2,22 AM ML

-8.065 1 Ls 06.4 1 9.i2. 2.17 .1,64L

- 0_07 JAIL 52. EL A1.1. Z1.7 .1,646 ;cL~ L M

-. 8 -1A L 41 S2.7 7 .1 1 J 2.2 1-,4 Acsp .22A
-L - Ja.02 47 -2 1.J7 2.. L1 .1.546 Ace JL A

UA~L .AI 0.0 0.2 0.02 53 54.1 4.0.44 -184 M
- - -2 soAL ~ 1 -9 2.22 3.82 .1.64 M- i A u -2,22

- 0,029 so 12.6 4.02 4-2 _LLUM ACCOM AcMM
J0.0 . 62 52.8 .J1.5 1.0 -1,646 Mm 2 2IJ8 Acp@
0.880 Be 64. 1 L - 7.7 .1,646 Ac*5 .2.224 -- gnL

8.668 44 55.7 7.5 29 .1-64 Acent .2.228 ACON

2iaf 4 6.0 1 2.6 9.22 Acccstt.221

48~.L... aLL... 2.06........ 4-8J.LJg0L ... usi. .2,226 Accept

ýE o 1.1.2 12.0 1,46 2,28A66n



Table XVI - OC CURVE TESTING, PLAN SET IV

(hi-I) ACCEUTNERJE

-i pi mcpp - - - t-

-1 Pi ___

6,020L 6.65 -Lni- - .2.pp 1,26 W 2.D *
- - ~ L&2 - .1-6s lj-ob

- .022 - B-A pma* - LLQ .- L -OB -
- ±UL. 6,79 6.810.3" ~
- .024 1 .514 1k.61. ~~~I . 1-U -O94~

&.-2Z 2-962 -jAamud- 2-fts WAaomm 3
-- 207 ~ ---.Lau _ 8,0 1"S 1-60 W 'mmm - ' &J4 -&mL

- - _*.GUL. '- 3 0-100 a.?-pp i ."a I.5 a -"A

- - -ap p,67m -L11L. -a z~.0.45 1-i.sO -Amkm - a-es'L hA~m

-. 2 -AS 1.65 -- #L LW -4-a 1 O 1k Ed

- L-2.04 - LiL EL..- 1.116 1AIIukL .cm.. -LtH. .3......

-JAL- - LJL L11L MIA_ 0,605 CueBS AMM '-'54

- - JAL. LU LI01. A 1. 2.62 I-aas 11 _ _~k -
-2-049 0-17 e -ip A 71L S-61 LASO -- AsMM a-a'*J4 -- AM L

- JAI 8.8U0 --_- L& -OLL62-NP LKA-

-c-oaIl. LI-ls . 8.11. 8.2 LAUP W-AS M 4L J-
-AJAOS 8-"4 _LML-- -81 1~ &.& I-sat W_ __--LAA -AM

- JASL &LML AML. 18 :1 SAID -- W_~ pJM GA
6.8L OM -4 -4.6L9 .1,'8-n --- M E--AkL- PaoL

A.&& c~l 1.7 ,10 -AMM - JU -67WI



Table XVI - CC CURVE TESTING, PLAN SET IV

(hi-I) ACCEPTANCE RULE

(CONTINUED)_____

'.055 ~ ~ ~ ~ -2 1,JL 0L M60~U ~s~

- - -~ ~ ~ JJ1L- 1A-2 i-oSl 5q-j

-s '-"S 6.1 2.au7- a~I00 J ~

- - 645 __A.J2 S-JMiZ. L-011 _.1 1.

- - 6.970 ___ '-551.61O1~LU
- .7 0-01 LUAAML -JMA -- &WOOL-JU~

_ ,7 2,164 diM . .2 1.05D B a-~

-.0 -o o.052 __j-CS 2_ - 4-" .OO - --

- ,2 -- AML M-91I 2-0 A L ~ J

_ - 02 6-725 -,6 2,610 4.2 I-g JJU-.LAAI--A W
-005 -al JA4.65f L 1.66W 0

_ _ 05 _ _ __1 L11 J ML W

- ,7 6,199 - AJ Lf 1.6_

_ _@& _L11L__ d -_jk _ M L 6.0 LlUk M m6E

-0 &A 8.020 Lli50 1-"S 3 -- a

_ JJ~ - fli *7f -M - - 4.46 ~ U

_ - JAIL - a-8 IJ L LM - 1-9 --LIuft a -- m& pmm

_ - AI - LU 8,256 .-L L J-A~t - 4-"4 -Lai- -- Aam- -J2

68



Table XVII- OC TESTING, PLAN SET I

EXTENDED (hi-I) ACCEPTANCE RULE

- - - - I lunestion ______ _____ TgstincaIn______
-I I4. HT Iv~. wim maice I .owlge

Wi- P2j ft Of I.j Ho ""so_ Iee wr I..JOld As~elul _ _ _

0.000 0.01 0.005 - 0.06 4600 41146 0.912 0.90 ______.___

- .006 0.020 4060 4246 0.766 - .754 4362 0.026 1_____

- - 0.00? 0.624 4650 4546 0.872 - .640 4552 0.007 _____

coe 0.275 4606 4546 41.4141 0." 41152_6._2

-oo -6 .230 4606 4546 . -0 41041 4352 0.24507 ____

- .010 6.160 does 4546 04.1t1 - .110 4552 0.134 _____

005 0.02 *.006 0.000 702 050 6.660 0.626 e70 8.0415 ____

*.00a 0.705 102 550 0.766 0.762 570 0.7600 _____

6___ .010 0.05? Te2 050 0.646 0.648 - 70 *."a

- - 0.012 0 .467 702 550o 0.470 8.407 - 70 0.420

-0.014 0.350 702 Il50 G.505 0.575 570 0.550

____ .016 0.224 702 M5 6.267 0.266 670 8.52 ___2__

____ .010 0.140 702 650 6.17S 0.175 - 570 0.105 _____

____ .020 0.100 702 M5 0.128 0.122 - 70 6.115 _____

0.005 0.03 0.005 0.050 375 1$$ 6.052 0.066 BIG 0.924

____0.007 8 .062 575 165 6.092 0.924 510 0.060 _____

______01 ____SI2 .075 105 0.757 0.706 BIG 0.716 _____

__.___ 0.000 575 155 *.048 0.50 2____.___

____ .01 0.407 - 0i75 163 0.635 0.515 BIG 0.424 _____

*__ .#i0 4 .3141 076 163 0.442 10.405 Rio *.Sit ______

0.022 0.545 575, 105 01.314 0.300 210 0.240

0. 02 " 0.170 575 105 0.357 a-21-2 218 0.1600 _____

0.028 0 0.120 $57 163 0.190 0.141 *is 0.114 _____

0.03C 0.100 575 163 6.176 0.10310 0-I .100 _____

~0.005 60 0.906 000 14 ______ 0.050 0.977 li6 0.00 ______

8.007 9 .90050 71 0.011 - e.631 114 0.046

- .1 S6o .812 102 71 0.047 0.061 __ 116 0.700 ______

- - 0.613 6 .709 102 71 01.77S 0.161 li 4_ 1 .524

_______0.01$_ 6.504 102 71 0.007 0.001 Ila 11 0.520

____0.010 0.492 102 71 0.042 0.610 li __ 16.425 _____

___ ___0.02. 0.500 102 71 41.648 0.471 Ila_11 0.557

___ ___0.02.5 8 .316 102 v 0.460 0.2414 Il 8_ 1 .276

____0.02V 0.254 102 71 0.410 0.555 Ila_11 0.322

__.___ 0.100 102 7 1 a.5014 0.250 Il __ 16 .12
___ ___0.034 0.150 102 71 01.205 0.165 lie_11 0.162

___.__7 _______ 6.125 102 71 0.302 0.140 Il1a 0.145 _____

_____._4 _______ .100 - 162 71 0.221 0.120 - 1 011 _____

&.005 **05 0.~ 0.050 151 76 0.068 0.061 Go0 0.043

*______ .00a 0.501 - 1&1 70 41.0181 0.033 s I6 G.04 ____

- .011 9.22 - 5 i 48. 0.673 .... ~.~ iL.
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Table XVU - OC TESTING, PLAN SET I

EXTENDED (hi-I) ACCEPTANCE RULE

(CONTINUED)

0.014 0.725 151 ?7 0.697 0.774 of00 0.707

0.017 6.640 151 is e.g,0 1 i.708 of._ 0.071
-. 020 0.552 161 To O.170 0.044 - 6 O.592
0.023 0.473 161 is -0.534 0.574 o 0 •.625
0.02 0.80 6 151 76 0.470 0.401 - as 0.445

..020 .01 7i 0.400 0.413 0o a."01
0.032 0.280 161 To e.326 0.236 9 0.e0.8
0.025 0.241 151 To 0.300 6.102 •0 0.247

0.028 0.203 11 7 O.00 -.us 0.II aso.5
0.641 0.171 151 To 0.380 0.214 o0 0.1900
0.044 0.142 151 To 0.192 0.167 f0 0.18"
-. 047 0.116 111 T6 0.174 0.167 0a 0.1 _ _

_.0_0_0.100 1 - 11 is 0.114 0.101 06 0.116
0.006 •.0i •00_.ii0 1 __ _2 i.i62 0.:04 as 0.04i

609 0.076 120 03 0.874 0.931 42 6.0145

0.012 0. 136 62 1.75 0. 65.57 20 0.775
0.017 0.605 It 0.607 0.75 1 a 0.702
0.021 0.000 136 as 0.600 0.716 0 0.57 _

0.025 0.466 120 02 0.504 0.504 82 0.471
0.02 i 0.42) 120 02 0.424 0.602 as 0.441
0.093 0.562 130 29 0.276 0.4290 0 0.374
0.037 0.29s 12e 02 0.904 0.80 - 0 0.270

4.041 8.245 126 43 0.244 0.365 - 3 0.229
0.045 0.20 - 13M @ 0.02 0.0 as 0.100
0.049 0.167 130 02 0.164 0.102 03 0.148
0.052 0.127 130 83 0.121 0.125 - 03 0.130
0.057 0.115 120 82 0.126 0.137 as 0.130
0.060 0.100 126 62 0.120 0.127 02 0.104

0.005 0.07 0.005 0050 74 71 0.062 0.084 - 71 .0.214
0.010 0.8:6 74 71 0.678 6.e26 71 60.602
0.015 0.767 74 71 0.706 0.874h 71 0.702
0.020 0.640 74 71 0.664 0.760 - 71 0.670
0.025 0.021 74 71 0.55 0.T? 7 71 0.640
6.030 0.464 74 71 0.903 6.617 71 0.402
0.035 0.357 74 71 0.300 0.664 71 0.415

.0.040 0.21 74 ?1 0.802 0.404 71 0.323
0.045 0.369 74 71 6.231 0.220 ?1 0.096
0.050 0.210 74 71 0.217 0.305 ? 71 0.2341
0.055 0.111 74 T1 0.111 i.343 71 0.101
0.060 0.148 14 71 0.150 0.317 71 0.126

10.065 .121 74 71 0.114 0.158 71 0.110
0.070 0.100 74 71 0.110 0.141 - 71 0.114

I'0



Table XVIII- CC TESTING, PLAN SET HI

EXTENDED (hi-i) ACCEPTANCE RULE _

_____ _____ Accopf KI" Mal pr(a~ce priame) - Mai priage.) _____

Pt P2 P. ftf "ai a___ Nd Actual I" 111mi -1 Acdtual _____

0.01 3.03 0.610 0.050 114 603 0.637 0.967 510 6.935 _____

________0.012 - 0.996 - 14 a03 0.810 0.011 570 41.068 ______

___ ___6.014 16.312 114 1 003 6.16 1 0.11152 m 1 0.112 ____

________0.016 0.166 114 603 6.692 6 .732 516 0.673 _____

_______0.016 0.501 114 683 0.566 0.506 50 8.5710 _____

_____ .020t 0.448 114 603 0.443 1 6.475 510 044 _______

4______ .022 8.1152 114 603 0.332 0.2110 0.31741 ____

____0.624 111.220 114 00l 0.251 41.11114 67 514.9546 ____

________0.026 - .160 714 603l .161 0.1174 567 0.101 _____

____ ___ .020 - .130 114 003 0.166 0.156 516 0.151 _____

0.050 16.90 7114 003 0.112 0.124 806 0."? _____

0.01 6.04 8.010 -0.050 1 5 211415o 0.045 0.580 le 261 -.4i _____

___ ____0.01 3 0.064 of6 *651 0.064 0.007 111 0.076 ______

___ ___0.016- 0.160 550 t65 0.716 8.11100 Sal 0.142 _____

____ ___ .016 - 6.03 ag0 205 6.676 0.602 Rol 0.00"$____
____ ____ .022 0.546 050 365 0.506 0.506 Sal___ 0.52 _____

___ ___0.025 0.436 350 p65 0.444 0.435 all 0.422 _____

6______ .023 0.325 350o 2661 0.326 0.356 1 R1 0.250
6______ .031 0.250 I 5 se 265 6.361 8.23 m6 8.240"____

________0.034 0.105 250 SO 665 0.12 0.199 Al 96 .167 _____

0______ .037 -0.131 060 265 0.100 11.1141 a01 6.118 _____

________0.040 -0.100 550 as5 0.102 a."?1 361 0.1054 _____

0.01 0.05 6.010 0.950 215 11311 6.1156 0.054 164 4.023 _____

6.013 0.000 215 136t 0.095 0.027 164 0.04 _____

8______ .416 -0.626 215 135 0.623 0.066 164 0.116 _____

___ ___0.916 -0.143 215 130 0.757 0.101 164 19.1082 ____

________0.022 0.554 215 135 0.560 0.132 164 0.620 _____

___ ___0.025 - .552 2115 Ise 0.623 6**3o 154 0.5711 _____

____ .042 0.171 2151 13,1 0.166 - .616 164 0.4645 ______

0.034 0.104 215 11111 0.1301 0.157 154 0.15 ______

____0.037 0.135 Rio 138 .15 0.311146 . 104 0.10 _____

________0.050 0.100 2151 136 0.126 - .135 164 6.58 ______

0.01 0.06 *.@1!- 0.050 1151 02 0.043 - 0.074 1 6 s.61 ____----_T

0.013 0.____ 1_5_111 ______ .62 0 O"

0.1 1: 1 :: 1 151 1 62 #.-Of4 -_ 0.09352 I0 0.05 I____
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Table XVII- OC TESTING, PLAN SET 1

EXTENDED (hi-I) ACCEPTANCE RULE

(CONTINUED)

____0.918 0.7*16 151 1 32 4.764 0.616 IDS 0.750 _____

____0.022 0.711 15i1 81 0.765 0.750 IDS 0.676 _____

0.016 0.643 - 161 62 0.676 0.075 IS&0 0.60 ______

0.0268 0.606 161 of 0.612 0.000 IS 10c.m _____

____ .021 *.*Do 151 $1 0.616 - 0.616 IS* 4.478
Class 0.402 lei as 6.477 - 0.426 - 10 0DS.975 ____

____6.640 6.906 1161 2 1 0.561 Sax I I a0 V 6.276 ____

____0.043 0.364 151 42 0.028 0.300 Is 00 _______

____6.046 0.314 151 02 0.516 0.350 IS$ 0.3221 ____

_______ .049 0.165 151 63 0.370 6.215 se 108.1662 ____

________0.051 0.167 le16 82 0.202 0.106 IS$ 4.161 _____

____ .054 0.142 Sal *1 0.5 0.11" see 6.151 _____

____0.057 0.116 161 02 0.174 4 .114 it 10 .120 _____

G____ 1.4 0.100 151 so cis$0 - .079 IS* G.,111 _____

6.01 0.07 0.016 6.905 123 04 0.047 0.646 01 .054 ____

- ____ 0.01 0.685 - S 85 4 49.371 0.024 - __.__ on _____

0 .020 0.756 155 04 #.770 0.857 a1 0.704 _____

____0.025 *.?00o- 133 04 0.664 0.752 01 0."a _____

___ .020 0.54? 133 04 0.505 0.642 01 0.5331 _____

8__ ___ .035 0.486 152 84 0.501 6.536 @1 *.44 ____

____0.840 0.230 155 04 0.425 0.447 *1 0.500
____0.045 0.200 122 64 0.943 4.140 91 0.200 _____

____6.060 &.*so - 15 04 0.370 0.270 *1 0.5
_____ .05 0.199 1 523 04 0.241 0.110 a1 0.1935 _____

16__ .040 0.162 133 04 0.107 0.106 *1 0.170 _____

___ .045 0.116 135 04 0.012 0.150 $1 0.153
____ .070 0.100 1523 4 0.120 0.111 al0.102

0.01 0.0460.010 0.050 as to 0.946 0.073 57 0.905 _____

____ .015 8.862 of as 0.307 0.021 57 $."a _____

0.010 a.0446 so 26 0.051 0.655 57 19s __7____

____0.025 0.?2? 00 a6 0.706 6.811 17 0.6444; ____

____0.030 0.613 so so 6.7041 0.714 57 0."5 _____

Class 6.5 .6,43 of 00 0.663 0.613 57 0.4081 _____

___ .040 - .404 g0 20 0.604 0.614 57 6.904 _____

___ ___ .945 6.247 90 is 0.555 - .400 57 0.835
____0.050 0.213 *0 so 0.478 0.500 67 0.2069 ____

SASS 005 0.241 s0 26 8.40? 0.556 67 0.25 _____

___ .040 0.324 as so 0.351 0.374 57 0.312 ____

coss_ 6.4 .185 00 to 9.525 0.305 57 0.151
0.070 0.151 00 to 8.355 0.152 57 6.129 _____

____ .075 0.20 of 0.234 4.1146 a? 0.116
____ ____ 0100 - 0 64e3t 0.155 5? 0.001
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Table XIX - ASN TESTING, PLAN SET I

EXTENDED (hi-I) ACCEPTANCE RULE

Md lla NTP 6" a "idl G 66ld" 0
en f Own # Man # #fewed 0 Sad

P1 P2 Pa -d_) __ boo Imp Om WYP ~v MPi

0.005 6.01 0.005 1267 1804.2 1322.6 1803.4 s.3. 10.2
6.006 1063 1699.2 1622.6 1018.0 13.7 104.0
O."?7 ls206 1676.7 16ts.5 1758.4 s1.0 -81.•
a0.00" 1764 1661.0 1604.2 1728.6 _12.3 84.8

80900 1465 1406.5 1466.6 1061.5 10.2 -4.6
S0.010 1226 1317.2 1223.4 1604.5 0.2 to.$

"6.005 6.02 0.606 264 too.* 277.5 *73.0 8.6 4.•
6 .0080 801 88.7 603.4 *61.- _5.7 -1.1

.. 010 $is 807.4 se0. I all.& .*1.5 10.8
0.012 1 802 800.6 $10.1 0A.1 I I 0.6 4.
0.014 ?70 277.2 2t0.0 002.5 tO.- 4.6
0.016 241 *04.7 200.0 272.5 1 24.1 10.3
• .016 212 240.1 252.5 244.0 12.4 6. _

0.020 1 v10.$ 224.5 220.1 _13.7 4.4
0.00S 0.02 6.005 122 110.4 124.2 11i.$ i*.0 4.4

0.007" 134 115.9 144.4 127.6 2*.5 16.6
0.010 146 121.0 155.6 139.2 41.6 is.$
0 .013 1 100 $1.2. 15S.2 127.2 41.0 S6.0
• .016 10 116.1 154.6 135.5 - 8.6 16.1
• .019 126 112.4 146.6 126.1 83.4 t1.?
0.022 113 106.0 186.0 116.4 27.0 19.6
S0.025 100 06.7 123.4 $04.2 _4.7 15.2
S6.026 s o 02.0 107.6 i7.1 $15.6 16.6
0.030 - 2 00.6 102.1 07.6 11.2 4.5_..

6.005 0.04 0.005 60 04.7 70.8 75.4 15.1 4.4
_0.007 64 04.6 04.0 78.4 t2.3 6.4
0.010 a 8 84.0 65.1 00.5 _1.1 14.6
0.013 0a 6$.1 04.6 61..0 81.0 18.1
0.016 as 61.7 06.6 82.1 84.6 14.5

1 0.013 03 01.4 03.6 70.0 22.2 14.0
0.022 o7 56.6 00.4 76.2 21.6 14.2
0.02S 74 57.4 0$.1 72.6 _0.7 15.6
•0.020 o 60 4.5 70.7 71.7 25.2 0.0
0.031 02 64.6 10.6 06.0 i22.3 10.1
- .034 s0 60.4 71.3 02.4 20-.5 7.
0.037 52 406.5 6.7 66.6 68.2 4.6
0.040 46 46.6 61.1 67.6 t4.5 8.6

0.05 6.05 0.005 so 6 3.0 60.3 57.t 0.6 .1
•0. "a 65. 47.6 41.4 12.5 0.1
0.,11 Z 2!4 15.1 •t.6 -_.0-_._
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Table XIX - ASN TESTING, PLAN SET I

EXTENDED (hi-I) ACCEPTANCE RULE

(CONTINUED)

____ ____ 0.814 65 5.2 70.0 04.0 _ ___ 14.6 6.6 9____

_____0.017 67 5.4 71.1 62.0 _ ___ 16.7 10.1 _____

____0.620 TO 06.0 71.6 61.6 15.& 10.2 _ ____

_____ ____ .023 0 2 - 52.2 70.7 62.0 _____ 17.4 8.7 _____

____ ____ 0.626 9 7 52.6 00.0 56.0 _ ___ 15.5 10.0 _____

1___ 0.029 a5 52.0 05.2 1 56.6 14.2 0.7 _____

_____ ____ .02 40 46.0 62.8 65.4 14.0 0.4 _____

_____0.025 46 46.1 00.4 52.6 4___ 11.2 7.6 _____

____0.020 42 47.4 56.7 01.0 9____ .2 5.7
_____8.041 41 45.1 51.2 `40.08___ 7.1 4.2 _ ___

____ .044 to 42.6 469.6 47.1 _____ .1 1.0
______ s6 41.7 45.5 42.2 _____ .6 3.2
______0.60 14 68.2 42.2 640. _____.1 1.6 5___

0 605 0.6 1 0.005 46 48.0 45.6 47.4 _____1.0 1.4 _ ___

0.003 1 46 46.6 62.5 469.04____ 4.6 5.9 _____

_____ ____ 0.012 - 46 $ 2.0 56.6 51.0 4.0 4.6 _____

____0.017 so5 52.0 154.6 51.7 0.0 6.2
____0.021 so5 51.6 "5.2 50. _____ .6 7.6
___ ___ 0.025 - 46 46.1 50.0 51.1 1.5 5.2

0.020 42 40.5 55.1 43.6 _____.6 5.2 _ ___

________ 0.033 40 45.4 51.0 40.8 4.6 2.1 _____

0.027 - 5 45.0 50.6 45.2 9____ .0 5.0 _____

0.041 as5 42.0 45.5 42.0 2.7 2.6
____0.045 12 41.1 44.s "A. 2.2 8.7 _____

___ ___ 0.646 21 60.4 42.$ 66.2 31.0 8.0
___ 0.052 to 2 5.5 10.4 56.5 1.6 1.6
____ 0.057 - 27 14.1 a5.7 S4.0 1.0 0.6 _____

____ 0.050 is 255.6 55.0 22.6 1.1 *.5a_____

0.005 0.07 0.005 1 __7_ 50.0 40.2 so.6 0.5 0.6 _____

___ ._0610 be5 42.1 42.0 42.0 0.7 -0.2
___4.___ 015 40 43.5 44.2 42.5 _ ___ 0.6 0.0
___0.020 t 41 42.5 44.2 45.0 __.___ 0.$

0.025 42 42.2 44. 4$.$ 8____ .8 0.0
6.020 so 42.2 44.0 41.7 0.0 .3. _____

4__ .025 54 40.1 40.6 45.2 _____.6 0.5
____ ____ 0.040 $1 18.2 W@. "00A___ 0.5 -0.2 _____

6.645 28 27.2 3?.____ 17. _____ .5 ___ .__

__._50 35 22.1 26.4 5.1. ____ .2 6.1. _ ___

____0.060 as - 3.0 a5.$ 11.0 ____ 0.2 1.4
___ .005 21 29.0 2042 .0. _ __ 0.2 40.6 _ ___

0.070 to 1 7.4 37.6 37.2 3___ 0.1 . _____
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Table XX - ASN TESTING, PLAN SET II

EXTENDED (hN-1) ACCEPTANCE RULE

__ Hsd I NTP Nold G HodM ttod _Moan 0 Owen 0 Moon 0 8 Saved a saeved

Fpt P2 ft ASWPaj 6040 k Adea - - TP - NM

0.01 0.02 0.010 17 1 218.0 3.6 225.4 -1.2 -8.6
____0.012 045 045.7 34. 4. ____ 51-0.2
____0.014 271 24. 264.3_ _______ 1____ -____ 4.9 -13.2 _____

0.01 0M 8 71.7 ? 4.7 2.77.2 _ _.0 17.4

S.018 563 31.0 867.0 302.9 18.0 14.1
1.020 1as$ 1144.0 90.2 284.5 16.2 16.6

8.022 217 360.6 1 5.42 371.0 2$.7 17.2
10.024 age 2S6.6 964.6 354.6 8.1 16.0

____ ____0.026 - 22 234.6 345.2 226.2 ______ .6 0.0 _____

0.026 10O &56.2 314.4 216.0 _ -18.5 -0.4
M 11 368.7 206.0 102.2 -1.7 12.7

0.01 o.04 ..010 121 116., 121.5 122.6 4.7 -1.1
,_012 134 132.7 154.7 126.5 2.1 -0.5

6.016 145 142.0 154.6 146.7 11.0 7.•
"'.010 12 105.5 161.7 153.7 15.2 8.0

.022 - 165 145.5 166.3 152.5 17.8 1..0
"".025 150 150.2 160.5 145.1 10.2 12.4
0.020 - s* 138.4 165.1 143.7 16.6 11.4

8.031 132 186.2 141.5 182.7 6.2 1.6
0.024 112 Ill.$ _•_._ __S.5 10.4 6.8
0.037 102 167.0 115.0 114.6 •.1 2.1
0.040 02 1. 107.1 104. 6.4 3.0

0.01 0.05 6.010 41 75.6 57.0 52.0 8.2 6.0
so 02.6 00.2 Is.? 7.7 5.6

0.016 02 87.5 06.2 02.0 _10.0 .2
@.Ole 04 1 .W 102.1 04.8_ 13.3 7.3
0.822 - 7 so.* 104.A 05.5 12.4 5.i
0.025 - 8 01.2 106.1 06.7 14.0 0.5
0.028 of 40.1 106.2 05.1 11.1 11.0

00.031 1 06.6 00.4 02.5 _12. 6.0
0.034 to 04.7 65.5 00.6 10.7 4.7
0.037 - 3 02.5 02.1 65.6 10.2 7.6
.0.40 - 5 75.6 6•.6 81.7 12.7 4.0

-."42 71 75.2 52.1 0.3 i.0 1.l_
0.044 67 7..0 7.7 __._ 0.4 8.2
0.047 62 67.4 77.2 00.7 _.5 7.5

8.050 of 60.2 66.8 66.0 -_.• -0.2
0.O 6 ,.1 so• O0 4.8 al.& OO.2 6.6 1.3

0.013 63 57.7 86.0 41.0 10.3 6.1
0 0.0108 0o.4 1o.5 60.4.2 6.6 1.
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Table XX - ASN TESTING, PLAN SET HI

EXTENDED (hi-i) ACCEPTANCE RULE

(CONr4I NLED)

____ ____6.616 70 60.3 75.2 67.2 14.6 6.6 _____

- .6.22 - 72 60.9 Va.* $8.0 - ~14.6 7.7 _____

____6.025 - 75 - 0.3 74.4 67.6 14.2 6.0 _____

____ - 0.026 so 60 - 6.3 76.6 06.2 17.0 10.7 ____

____ ___ 0 .631 To 76 5.6 77.0 66.6 17.1 10.2 _____

_____0636 as 668.4 78.6 04.6 15.3 0.2 _____

____0.040 so 04.2 06.1 61.3 14.0 1.0 ____

6.043 - 9 66 0.7 06.0 07.7 12.3 0.8 S___
__ _01.04a as 68.5 03.7 57.3 0.9 0.5 _____

____ ___ 4 .049 6 1 4410.5 00.8 66.6 6.2 3.1 ____

0.041 - 6 48.2 97.5 54.2 1 5.5 8.6
0.054 - 46 46.6 04.6 01.6 6.4 2.7 ____

0.057 - 43 46.5 02.6 47.6 0.6 4.5 _____

*.*s0o 41 42.4 47.3 46.4 4.6 0.7
0.01 .6.7 0.010 - 47 46.2 140.4 45.3 2.6 0.5

0.015 52 06.8 54.6 5".3 4.0 4.6
____0.020 as 03.0 "A. 54.2 6.0 4.6

0.062 so 064.8 01.0 05.6 7.2 0.9
.0.60 - 7 02.6 01.6 Ga.% 6. S . ____

_______0.035 as 552.1 so.& 108.8 7.4 6.2 _____

__ ._0.40 - 46 60.8 07.6 02.5 0.6 0.8 ____

6.046 - 47 46.0 54.4 46.3 5.4 0.1 _____

0.050 - 43 46.4 00.1 48.7 8.6 1.6 ____

___0.055 as 86 4.6 440.6 4.5 1.6 2.4 ____

*___ .*so 86 41.6 46.5 43.1 3.6 2.6
____0.655 Is 86.4 42.6 89.6 4.4 8.3 _____

8.670 $1 24.4 35.5 86.1 2.2 2.4 _____

0.01 6.08 &.DI0 to 362.0 St.7 37.2 7.7 2.5 _____

___6.015 - 42 22.2 42.2 35.6 11.1 4.7 _____

6.020 - 42 81.6 40.9 504.$ 15.1 7.4 _____

____0.025 - 44 82.1 45.6 40.2 14.7 6.6 _____

___0.020 - 45 81.6 47.7 40.1 16.2 7.6 _____

6.635 40 00.4 48.7 40.1 15.6 5.6
______0.040 - 44 s0.6 486.3 50.7 15.$ 6.5

0.045 to6 2106 44.3 Is.7 14.7 7.7 _____

___0.660 87 35.6 4$.$ 85.5 4. 7.2 _____

6.055 Sa-5 27.6 41.8 84.5 15.9 6.6 _____

0.060 32 37.4 50.1 32.7 10.7 6.4 _____

.6065 to Its3.7 87.1 82.3 10.4 4.7
6.070 Be S64.6 88.6 29.6 18.8 6.6 _____

.0.71 - 26 34.6 52.6 80.3 6.1 8.8 _____

I.0 Goa asL. I 3I8.6 06.0 137.4 1 _____ . A :FJ..
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APPENDIX C

PLAN 1 , OC CURVE A

LiJ
0z

- -

n0l

LL_

XX

THEORETICAL OC CURVE -ACCEPTED

o

iu

0a.

•C)

LAJ177
x!

0.005 0.006 0.007 0.008 0.009 0.010

2 PROPORTION NON-CONFORMING

0
C,a
I.-

.77



PLAN 1 , 0C CURVE B
o P1=0.005 . P2= 0.020

,.,.o

z

I..Ll Lo

LI
Q.

L-

o THEOETIAL O CUVE ->K z--PROPORTION ACCEPTED

0

N
o

F o I 9 - I C P S
z 0.008 0.012 0.016 0.020

S~PROPORTION NON-CONFORMING
2

.L.

0

°1u

S~Figure 9 - OC CURVE , PLAN SET I , CURVE B
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PLAN 1 , OC CURVE C
o -Pl= 0.005 , P2= 0.030

L-S.

u~N.

STHEORETIICAL OC CURVE - .,." -PROPORTION ACCEPTED

-- ,S

_ C;""

<'".

mN

ZC

X 0

PROORIO NO-OFOMN

mN
Li.

oHFigurelT - OC CURVE , PLAN SET I, CURVE C
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PLAN 1 , OC CURVE D
o P1- 0.005, P2= 0.040

S. ".6

Lai to

U C;

U.. -- PROPORTION ACCEPTED
0 TIHEORETIICAL OC CURVE--ý,,,.

I.- -.

LU

065

0 80

oN
JN

9;-

o ,
• - o i , I I I.
Z 0.0 0.0 0.0 0.0

"D PRPRTO.NNCOFRMN

6 iue --O.CRE 5LN E-, UV

J180



PLAN 1 , OC CURVE E
P1-= 0.005 , P2= 0.050

6

z

"'- "<--PROPORTION ..ACCEPTED

o THEORETICAL OC CURVE--A-N

-- [

L=J

a.

£0 6

x

u 0 "IHOEICLCCUV-,.

2 0.01 0.02 0.03 0.04 0.05

2 PROPORTION NON-CONFORMINGz
Lu

"0

Figure 12 - OC CURVE ,PLAN SET I, CURVE E
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PLAN 1 , OC CURVE F

o _PI= 0.005, P2=0.060

'S.

6-

L"

(.) "\0\
z

_-. <-- PROPORTION ACCEPTED
0

"THEORETICAL OC CURVE -- •.,,

<[ "'-. .

E 
-;

DN

m

C.5
U0j

LeN

ul0.01 0.02 0.03 0.04 0.05 0.06

.=t PROPORTION NON-CONFORMING

lu
I,-.

SFigure 13 - OC CURVE PLAN SET 1, CURVE IF
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PLAN 2, OC CURVES
PLAN 2 , DC CURVE A PLAN 2 , OC CURVE B

0 * P1-0.0i1 * 2-0.04

0.010 0.015 11020 0.025 0.030 0.01 0.02 0.03 0.04PROPORTION NON-CONFORmING PROPOR71ON NON-CONFORMN

PLAN 2 , C CURVE C PLAN 2 ,OC CURVE D
o~~~~~C In-0,i . 02-OM•oP-,' 2,00

a 40 Ia I III I I I

WN D

,4 Fiur 44-O UVSPA E ICRE '•

L)Q

00 '.'

.i..

if (SOLID LINE - TRUE , DASHED - THEORETICAL)
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PLAN 2 , OC CURVES

PLAN 2 , OC CURVE E PLAN 2 . OCI CURVE F

La P,-DO L 2Ca M0O¶DP2C

S'S. 'S

w 'S

La.

Ir I II

06 06

0.02 0,04 0.06 0.02 0.04 0.06 0.08

PROPORTION NON-CONFORMING PROPORTION NON-CONFORMING

Ali.

:Z

Figure 15 - OC CURVES PLAN SET II, CURVES E AND D

.'S

(SOLID LINE - TRUE , DASHED - THEORETICAL)
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PLAN 3 , OC CURVES
PLAN 3, CURVE A PLAN 3 , CURVE B

0 P1,,.0.01. P,,.0030 0 P1.0,015.1 92,0.040

6

hJ I I Ia I I I I I

UA
L66

0 06

0.01c 0.020 0.024 0.028 0.015 0.020 0.025 0.030 0.035 0.040
PROPORTION NONCONFORuu4; PROPORInON NONCONFORhING

PLAN 3 , CURVE C PLAN 3 . CURVE D
S1•-0.015. P2-0.050 o I.,,,015. P20.6

00

&UI

4 4

IND

_0. -- . . i . .

.Au

Figue 16- C CURES LAN ET II CRVE A TR-

(0(OI IE- REDSE -TERTCL

z8



PLAN 3 , OC CURVES

PLAN 3 . CURVE E
Pl=0.015 , P2=0.070

C.,
6

I..0

0.

d

7-

1.5 0 I I I I I I I I
0.02 0.03 0.04 0.05 0.05 0.07

•; PROPORT ION NOI4C0*lrORMING

'U

0

-AU

- o Figure 17- OC CURVE ,PLAN SET III , CURVES E

S(SO LID LIN E - TRU E , D A SH ED - TH EO RETIC A L)
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PLAN 4 , OC CURVES
PLAN 4 . CURVE A PLAN 4 , CURVE B

o MP-Omo. P2-0.3o0 PI-D.W=. P2-0.060

Uj ID 4

ci 0

0.0

. ... ......

0.020 0.022 0.0,24 0.026 0.028 0.0w0 0.020 0.025 0.030 0.035 0.040
PROPORTION NONCONFORMING PROPORT1ON NONCONFORMING

PLAN 4 , CURVE C PLAN 4 . CURVE D
o ~PI-0.=. P2-0.00 W PI-D=. F2-L.06

o o

a) a a

z 0o o

C I I I I I I I

1 0.0.02.03 0.0 0 0.005 0.02 0.03 0.04 0.05 0.06
SPROPORTION NONCONFORMING PROPORTION NONCONFORMING

Z

Figure 18 - OC CURVESC PLAN SET IV CURVES A THRU D

rLo

S(SOLID LINE - TRUE ,DASHED - THEORETICAL)
a..-"

-I-

o 0

-Jo



PLAN 4 , OC CURVES
PLAN A , CURVE E PLAN 4 . CURVE F

SP1,,00mg 1 P0.0f'0 O •,,.• P20.0S

0. 0.
w I
L)4.L 40,

o O

C * I I I I I I oII

0.02 0.03 0.04 0.05 0.06 0.07 0.0 0.04 0.06 0.08
PROPORTION NONCONFORMING PROPORTION NONCONFORMING

PLAN 4 CURVE G PLAN 4, CURVE H
Pl,,D.D. P2,=D.M =-060 P2-0.10D

.0.

........
2 0

0.6

uj

I-

0• Figur 19 -'"CRE LA E V C RVSETR

z I I I I I I I I !

0.02 0.04 0.06 0.06 0.02 0.04 0.06 0.08 0.10

SPROPORTION NONCON ORMING PROPORTION NONCONFORMINGz

0

4-
4

.0
IW

o Figure 19 - OC CURVES , PLAN SET IV , CURVES E THRU H
1=.(SOLID LINE - TRUE ,DASHED -THEORETICAL)
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APPENDIX D

AVERAGE SAMPLE NUMBERS

"PLAN 1 , CURVE Aw

1P,1 = 0.005 . P2 = 0.01

o
o "SINGLE SAMPLING PLAN

0
Ju

C
0
C}.

o / .. <-- THEOR--ICAL
0 /

--' ------
/

.........................

, MEAN NUMBER INSP. -- > /.

. 0

SACTUAL PROPORTION NON+CONFORMING
Ilu

0
I-C

o.__ Figure 20 - ASN CURVE , PLAN SET I , CURVE• A

V6

-%u
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AVERAGE SAMPLE NUMBERS

PLAN 1 , CURVE B
2P = P10.005 , P2 = 0.02-

SINGLE SAMPLING PLAN

30

Z *.. -- c-MEANNUMBER INSP.

JJJ
<

z (

tu

>0.008 0.012 0.016 0.020
ACTUAL PROPORTION NON-CONFORMING

Figure 21-ASN CURVE , PLAN SET I ,CURVF B
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AU AVERAGE SAMPLE NUMBERS
"Ir

PLAN 1 , CUJRVE C
LoPI = .0 * P2 = 0.03

4c SINGLE SAMPLI NG PLAN
z

o o 0x-,:MA UB NP

Lr)
<0

MIL

LU

AL

AU

0 C.005 0.010 0.015 0.020 0.025 0.030

+- ~AC',TUAL PROPORTION NON+CONFORMINIG

Figure 22 -ASN CURVE ,PLAN SET I ,CURVE C
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AVERAGE SAMPL E NUMBERS

PLAN 1 , CURVE D
Z ~P1j= 0.005 . P2 = 0.04

0 SINGLE SAMPLING PLAN

CN

N!-.E NUMBER INSP.

%ooTHEORETICAL->-..

ILl

z

tu 0 0.01 0.02 0.03 0.04

o A'CTUAL PROPORTION NON-CONFORMING

L,

Figure 23- ASN CURVE ,PLAN SET I ,CURVE D
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XL AVERAGE SAMPLE NUMBERS

t ~PLAN 1 , CURVE E
Cl~~l P1= 0.005., P2 = 0.05

zr -

SINGLE SAMPLING PLAN'

0c
"co

-.7 "R. INSP.

'U

2

.0 0.01 0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING

Figure 24- ASN CUJRVE ,PLAN SET I ,CURVE E
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z
'UAVERAUG 

SAMPLE NUMBER

0 CURVE T IPLAN I

AU Pl= 0.005 .P2= 0.06

4 SINGLE SAMPLING PLAN

(-MEAN NUMBER INSP.

CL)

z S

ILl

l0

00.01 0.02 0.03 0.04 0.05 0.06

ACTUAL PROPORTION NON-CONFORMING

. Figure 25- ASN CUJRVE ,PLAN SETI ,CLJRVE F
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I AVERAGE SAMPLE NUMBER

CURVE G, PLAN 1
Pl= 0.005 , P2= 0.07

V SINGLE SAMPLING PLAN

4W

... -- MEAN NUMBER INSP.

C

c_, THEORETCL....

z

C

C

'La

S" " 0.02 0.04 0.06ACTUAL PROPORTION NON-CONFORMING

.ouFigure 26 - ASN CUJRVE , PLAN SET I ,CUTRVE G

X)

THEORTICA - 9>

0T:• :;• • .•., . . . . .. .. . . . ...



z
AVERAGE SAMPLE NUMBER

CURVE A, PLAN 2

Z P1= 0.01 , P2= 0.03
AU

vq•.SINGLE SAMPLING PLAN

I "6-- THEORETICAL

I

_n________EAN NUMBER INSP.

£0
z

z
4U

o 0.008 0.012 0.016 0.020 0.024 0.02B
ACTUAL PROPORTION NON-CONFORMING

AM

Figure 27- ASN CURVE , PLAN SETH 1,CURVE A
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rnAVERAGE SAMPLE NUMBER

CURVE B, PLAN _
Pl= 0.01 . P2=0.04

SINGLE SAMPLING PLAN

tN
M

... .. ..,.

Lo: ..... ,"•.. ..- - "- - . MEAN NUMBER INSP.

'Z" • • ::'•"'"'"'THEORETICA --- :'' >" ...AU

Uj

lu
.20.

AU) o

'U

~ 0.. ... "I ' I".

Figure 28 - ASN CURVE ,PLAN SET HI CURVE B

0.
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z
SAVERAGE SAMPLE NUMBER

CURVE C, PLAN 2
PI= 0.01 , P2= 0.05

"IAI 0 SINGLE SAMPLING PLAN

v
4W

C-

z
LI)

- ... ." ."". '• "I-WEAN' NUMBE.R" IN P

Iul=Ax: .. . ._.. .- .

z
I. I I

S 0.01 0.02 0.03 0.04 0.05
0o ACTUAL PROPORTION NON-CONFORMING

4-

O Figure 29- ASN CURVE PLAN SET II , CURVE C
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z

A.'
W AVERAGE SAMPLE NUMBER

CURVED, PLAN 2
0cC Pl= 0,01 .P2= 0.06

o SINGLE SAMPLING PLAN
9-

4L~

C)Do

EC)

XL

z

'U

2

z
tu

> No 0.01 0.02 0.03 C.04 0.05 0.06
4- ACTUAL PROPORTION NON-CONFORMING

.AU

Figure 30- ASN CURVE ,PLAN SETH UCURVE D
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MI i I ! L A ! I |

AVERAGE SAMPLE NUMBER

CURVE r: PLAN 2.
P1= 0.01 . P2= 0.07

I •SINGLE SAMPLING PLAN

aI.
4I

<'Y THEORETICAL -- :Z,"•- "
.0

%L

,I-.

w

>0.02 0.04 0.05

-0

S~ACTUAL PROPORTION NON-CONFORMING

'U
Figure 31 - ASN CURVE PLAN SET II CURVE E
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AVE"_RAGEP- SAMPLE NUMBIER

CURVE F' PLAN 2
C P1= 0.01 ,P2= 0.08
co

SINGLE SAMPLING PLAN

U) 0

z
ILl

a.
Lu

>0.02 0.04 0.06 0.08
0

ACý`TUAL PROPORTION NON-CONFORMING

Figure 32 - ASNT CURVE ,PLAN SETHI ,CURVE F
0
0
al.
LU
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SAVERAGE SAMPLE NUMBER

CURVE A, PLAN 3
C) P1= 0.015 P2=0.03
D

A SINGLE SAMPLING PLAN

0

- -

< o..... ........ /•.•-•.

S......... - ....... ""---.'.MEAN NUMBER INSP.

A THEORETICAL -> .

ull

x

z 
0-

7-

If)
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APPENDIX E

PROBABILITY OF USING STOPPING RULE
PLAN 1 , CURVE A PLAN 1 , CURVE B

, P,0.00 . P2-0.010 101-0.0m. P2-0r=

O 6
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a I I I I I I
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PLAN 1 . CURVE C PLAN 1 CURVE D
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L 6

all

xo

6 r

z

z
c I I I I I I I I
i 0.005 0.010 0.015 0.020 0.025 0.030 0.01 0.02 0.03 0.04

PROPORTION NON-CONFORMING PROPORTION NON-CONFORMING0
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Figure 46 - PROBABILITY OF IMPLIMENTING THE TRUNCATION

AND ACCEPTANCE RULE . PLAN I , CURVES A THRU D.
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PROBABILITY OF USING STOPPING RULE
PLAN 1 , CURVE E PLAN 1 . CURVE F
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VW Figure q7 - PROBABILITY OF IM[PLIMENTING THE TRUNCATION

M

. .:)AND ACCEPTANCE RULE. PLAN I ,CURVES E THRU G.
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4 PPOBABILITY OF USING STOPPING RULE
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AND ACCEPTANCE RULE . PLAN Il , CURVES A THRU F.
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PROBABILITY OF USING STOPPING RULE
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O Figure 4q - PROBABILITY OF IMPLIMENTING THE TRUNCATION

e•) AND ACCEPTANCE RULE . PLAN III , CURVES A TIIRU E.
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PROBABILITY OF USING STOPPING RULE
PLAN N, CURVE A PLAN 4 CURVE B
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!I• Figure 50- PROBABILITY OF IMPLIMENTING THE TRUNCATION

I_• - AND ACCEPTANCE RULE . PLAN IV , CURVES A THRU D.
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PROBABILITY OF USING STOPPING RULE
PLAN 4, CURVE E PLAN -¶, CURVE F
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A Figure 51 - PROBABILITY OF IM[PLIMENTING THE TRUNCATION

AND ACCEPTANCE RULE. PLAN IV , CURVES E THRU H.
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Table XXI - TESTING OF REGRESSION EQUATION

FOR THE PROBABILITY OF IMPLIMENTING
WL (hi-1) ACCEPTANCE RULE

P1 P2 Diff s Predicted TRUE difference
Lu Pr(NTP) Pr(NTP)

a
0.005 0.010 0.005 0.00722 0.088 0.057 0.03
0.005 0.020 0.015 0.01084 0.114 0.086 0.03
0.005 0.030 0.025 0.01400 0.128 0.101 0.03
0.005 0.040 0.035 0.01693 0.137 0.191 -0.05
0.005 0.050 0.045 0.01970 0.144 0.146 0.00
0.005 0.060 0.055 0.02237 0.149 0.112 0.04

Au 0.005 0.070 0.065 0.02496 0.154 0.207 -0.05
0.010 0.030 0.020 0.01824 0.115 0.094 0.02
0.010 0.040 0.030 0.02172 0.126 0.130 0.00o 0.010 0.050 0.040 0.02499 0.134 0.139 -0.01

I 0.010 0.060 0.050 0.02811 0.140 0.162 -0.02
0.010 0.070 0.060 0.03113 0.146 0.131 0.01
0.010 0.080 0.070 0.03406 0.150 0.189 -0.04
0.015 0.030 0.015 0.02166 0.103 0.077 0.03
0.015 0.040 0.025 0.02554 0.116 0.097 0.02
0.015 0.050 0.035 0.02917 0.126 0.095 0.03
0.015 0.060 0.045 0.03263 0.133 0.122 0.01
0.015 0.070 0.055 0.03596 0.139 0.110 0.02
0.020 0.030 0.010 0.02467 0.089 0.043 0.05
0.020 0.040 0.020 0.02889 0.107 0.071 0.04
0.020 0.050 0.030 0.03282 0.118 0.079 0.04
0.020 0.060 0.040 0.03655 0.126 0.091 0.03
0.020 0.070 0.050 0.04012 0.133 0.100 0.03
0.020 0.080 0.060 0.04359 0.138 0.177 -0.04
0.020 0.090 0.070 0.04696 0.143 0.132 0.01
0.020 0.100 0.080 0.05025 0.147 0.151 0.00
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